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1. Introduction 
Conoco is developing the Hutton Field located in the northern North Sea and 
utilising a single Tension Leg Platform (TLP) for drilling, production and 
personnel accommodation. Water level variations due to tide and storm surge 
have significant effects on the mean tension in the tension legs, therefore it is 
desirable for the operating personnel to have available reliable predictions of 
the tidal levels and variations due to stormso 
The Institute of Oceanographic Sciences (lOS) is contracted to collect, 
analyse and interpret water level data, and to develop a tide prediction model 
and use it to calculate predicted tide levels for the Hutton Field for a twenty 
year period. Data acquisition, using two pressure gauges, was planned to take 
place over one year, with periodic recovery and redeployment of one gauge (number 
445) to examine the data quality and to provide preliminary results. 
This report concerns the processing and analysis of data from the full data 
collection periods of 31st October I982 to 28th December I983 (gauge number 445) 
and 31st October 1982 to 2nd May 1984 (gauge number 444), Some details from the 
previous lOS reports to Conoco (Refs. 1 and 2) are included for completeness. 
2. Deployment and Recovery 
Conoco provided two Aanderaa WLR-5 pressure gauges, serial numbers 444 and 
445, and these were tested, modified and calibrated by lOS staff. (Modifications 
were made to improve the timing circuit of gauge 445 and to eliminate possible 
corrosion risks by removing the acoustic transducer on each gauge). lOS staff 
designed and manufactured mounting clamps to enable the gauges to be attached 
to the existing well head template at levels of 864.0 and 412.5 mm above the 
bottom deck level of the sensor tables for gauges 445 and 444 respectively. 
J. Casson and A. Harrison of IOS travelled to Aberdeen on 3rd October 1982 
with gauges and mountings and briefed Conoco and Coraex personnel on the installa-
tion of the equipment. Unfortunately, the planned subsequent deployment could 
not take place due to accommodation problems on the "Dundee Kingsnorth" (DKN). 
Jo Casson and D. Flatt of lOS travelled to DKN on 24th - 25th October I982 but 
rough weather made an immediate installation impossible. As accommodation was 
not available for lOS personnel after 26th October, they briefed the Conoco 
Supervisor and Comex diving team on the installation of the equipment, started 
and checked the gauges and left DKN on 26th October. The mountings and gauges 
were later installed on 31st October by Comex divers under Conoco supervision. 
It was planned to recover and redeploy gauge 445 during the first week of 
January I983 and A. Harrison travelled to DKN on 1st January, but all recovery 
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atterapts were thwarted by bad weather. He made a further visit to DKN on 13th -
l4th January, and gauge 445 was recovered and on board at 1742 GMT l4th January 
1983. The gauge was checked and found to be in good working order. A new 
battery and tape were fitted, and the gauge finally redeployed at 2229 GMT l4th 
January, after several unsuccessful attempts due to snagging of the winch wire. 
A subsequent recovery of gauge 445 was made in May I983 in order to provide six 
months' data for TLP design studies. D. Flatt travelled to the "Odin" vessel on 
11th - 12th May but operational difficulties meant that the recovery was not 
attempted until l6th May. The gauge was on board at 0105 GMT l6th May, checked 
and found to be in good working order. A new battery and tape were fitted and 
the gauge redeployed at 0200 GMT. 
In order to fit in with Conoco's drilling programme on the Hutton site, the 
final recovery of the two gauges was delayed until May 1984. In the event, both 
gauges and mountings were retrieved by divers under Conoco supervision on 1st May 
1984 without the knowledge or participation of either the Conoco Contract 
Representative or the lOS Supervisor. Approximate time of recovery was 2355 GMT 
1st May 1984. Both gauges were collected from Aberdeen by lOS staff and finally 
switched off at Bidston on 12th June 1984. 
3. Bottom Pressure Data 
The magnetic tapes from the pressure gauges were copied on to a 9 track 
magnetic tape and the channel counts listed using the CAMAC work station at lOS 
Bidston. It was evident from the block count channel on both gauges that they 
had been manually stopped and restarted whilst on board DKN prior to deployment, 
but after lOS personnel had left, leaving a gap of 2 days in the surface pressure 
record. Gauge 444 had no gaps in the bottom pressure record but 5 translation 
errors were corrected by interpolation. Gauge 445 had one translation error and 
2 short gaps due to the 2 recoveries and redeployments, which were interpolated 
graphically (see later). Gauge 444 had recorded data up to the switch-off time, 
but the tape on gauge 445 had run out on 28th December I983. 
Pressure frequencies were calculated from the channel counts and the bottom 
pressure calculated from the pressure/frequency calibration and stored on disk. 
The ^ hourly values of bottom pressure from gauge 445 are plotted in Figures 1 to 
3 and show a good signal except for occasional "spikes" at some turning points 
and a particularly noisy period on 9th - 10th January I983. (This period coincided 
with work done by Conoco in cleaning up the cell riser area of the seabed). The 
hourly values of bottom pressure from gauge 444 are plotted in Figures 4 and 5 and 
show a very good signal. There is a much smoother signal over 9th - 10th January 
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1983 and this may be due to the longer sampling interval (l hour for 444 compared 
with ^ hour for 445) and/or better mechanical stability of the gauge which was 
mounted lower in the instrument housing. 
An interpolation programme was used to produce an output of hourly values, 
on the hour (GMT), of the bottom pressure record from gauge 445. This programme 
smoothed the data using a low-pass filter, FLP07, of half length 12 and cut-off 
frequency (half-power point) of 0.375 ch this reduces the amplitude response 
at the Mg tidal frequency by 1% but had negligible effect at other tidal 
frequencies. The resulting series was then interpolated, using a cubic spline, 
to obtain the hourly values, on the hour (GMT). Timing corrections were applied 
to the record from 15th January to 15th May I983 as exact times of scans at the 
beginning and end of the record were noted by lOS personnel prior to deployment 
and after recovery. This was not possible for the record from 31st October 1982 
to l4th January 1983 because the exact time of switching on the recorder had not 
been noted when it had been restarted by non-IOS personnel prior to deployment. 
It was also not possible to apply timing corrections to the record from l6th May 
to 28th December I983 because the tape had run out prior to final recovery. 
However, the recorder quartz-crystal clock had only gained 2 seconds over the 
middle 121 day deployment period from 15th January to 15th May I983 and so timing 
errors for the other record periods are considered likely to be equally 
insignificant. Root mean square errors due to the interpolation method are of 
the order of 0.02 mb. 
The resulting hourly bottom pressure records from gauge 445 were for the 
periods I6OO GMT 31st October I982 to 1100 GMT l4th January I983; O5OO GMT 15th 
January to I7OO GMT 15th May 1983; and O8OO GMT l6th May to 1100 27th December 
1983* The gaps between these records were interpolated graphically using 
predicted values as a guide, and the complete hourly bottom pressure record 
obtained was therefore from I6OO GMT 31st October I982 to llOO 27th December I983. 
The sampling interval (l hour) and timing of the data from gauge 444 were 
such that the raw data could be considered to be hourly values, on the hour (GMT) 
without any interpolation being necessary. Timing corrections could not be 
applied because the exact time of switching on the recorder had not been noted 
when it had been restarted by non-IOS personnel prior to deployment on 31st 
October I982. However knowledge of the switch-off time on 12th June 1984 and the 
expected gain/loss error of the quartz-crystal clock indicated that this 
assumption was justified. The complete hourly bottom pressure record obtained 
from gauge 444 was from 1100 GMT 31st October I982 to 2300 GMT 01st May 1984. 
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4. Sea Level Data 
Each hourly value of the bottom pressure obtained was the total pressure 
measured by the gauge, i.e. the sum of the pressures due to the water column and 
air column above the sensor. The latter was subtracted using hourly values of 
atmospheric pressure extracted from barometric chart records supplied by Conoco. 
Records from 11th November 1982 to 6th February 1983 were from the DKN, those 
from yth February I983 to 3rd June 1984 were from the Murchison platform. No 
calibration information was available for the DKN records and so data was 
extracted assuming that the pressure and time scales of the barometer chart 
recorder were correct. A correction was made to reduce the atmospheric pressures 
to mean sea level, assuming a barometric height of 20m. 
Calibrations of the Murchison barometer by Marex in May and October I983 
were used to correct the barometer readings for pressure and time errors. Power 
failures or pen malfunctions caused gaps in the record of 6 hours on 20th 
February, 35 hours on 1st - 3rd April, 4l hours on 5th - 6th May, 27 hours on 
5th - 6th August, 82 hours on 30th October - 2nd November, 52 hours on 13th - Igth 
November, 7 hours on 17th December I983 and I62 hours on 5th - 12th January 1984. 
These gaps were interpolated using data from the Daily Weather Report (DWR) 
issued by the U.K. Meteorological Office. Two complete records of barometric 
records, from 7th September to 10th October 1983 and from 21st March to 26th April 
1984 could not be supplied by Conoco. The former gap was interpolated using the 
DWR data but, as over 1 year of bottom pressure data had been obtained prior to 
March 1984, no attempt was made to interpolate the latter gap and the water 
pressure record for gauge 444 was computed only up to 1100 GMT 20th March 1984. 
A correction was made to reduce the Murchison atmospheric pressures to mean sea 
level, assuming a barometric height of 58.3m. 
The computed water pressures were converted to elevations using the hydrostatic 
relation 
H= P / s s 
where H is elevation (metres), P is pressure (pascals, IPa = 10 ^mb), f is sea 
water density (Kg m ), and g is acceleration due to gravity (m s ). A sea 
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water density value of 1027.3 Kg m or 1027.5 Kg m was used for the first and 
second record respectively from gauge 445, as determined by O.E.S. in December 
1982 (Ref. 3) and by lOS in May I983 respectively. A value of 1027.4 Kg m ^ 
was used for the third record from gauge 445 and for the whole record from gauge 
444. 
The resulting hourly sea level elevation records obtained from gauges 445 
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and 444 both started at O8OO GMT 8th November I982 and finished at 1100 GMT 
27th December I983 or 1100 GMT 20th March 1984 respectively. 
5» Tide Levels 
A tidal analysis of 365 days' period of the hourly sea level data from 
gauges 444 and 445 ,was carried out using the lOS TIRA programme which utilises 
the harmonic method of analysis and which performs a least-squares fit to the data. 
The method models the tidal level, ^  , as a finite number, N, of harmonic 
constituents with an amplitude H and angular speed, <y , 
A/ 
^CC)- Zo -f- ^  Cx>sC^^^ + \/ni-U^~Q^), (2) 
A=( 
is the mean level referred to the sensor level, V is the initial phase at 
an arbitrary time origin t = O and G is the constituent's phase lag with respect 
to the equilibrium tide. f and u are slow modulating functions mostly with the 
period 18.6y of regression of the lunar nodes. The amplitude (H in cm) and 
phase lag (G in °) relative to Greenwich epoch of 62 constituents were computed, 
the time zone being GMT, and these are given for gauge 444 in Table 1. These 
constitutents were used in preference to either those from gauge 445 or those 
from a vector mean of the two analyses because of the uninterrupted and smooth 
character of the data from gauge 444. (Differences in amplitude and phase of the 
major constituents O^, K^, M^ and from an analysis of a common 355 days' period 
were only 0.01 / 0.27, 0.04 / 0.11, 0.11 / O.I6, and 0.04 mm / 0.12° respectively). 
The analysis included the terms MA^ and MB^, which are separated from M^ by one 
cycle per year, and which are one of the causes of the seasonal modulation of M^ 
(Ref. 4). The values of M^ and have been used to compute the tidal parameters 
of Mean High Water Springs, Mean High Water Neaps, Mean Low Water Neaps and Mean 
Low Water Springs (MHWS, MHWN, MLWN, and MLWS respectively) with respect to the 
sensor level of gauge 444 and these are given in Table 2. 
Hourly predictions of tidal height from July 1984 to December 2004 and times 
and heights of High and Low Water from July 1984 to December I986 were computed 
using the harmonic constituents and equation 2. (Predictions were supplied on 
magnetic tape to Conoco together with computer listings up to December I986 -
Appendices 1 and 2 contain hourly heights and High and Low Waters respectively 
from July to December 1984 as an example). 
The hourly predictions have been used to compute the tide frequency distribu-
tion shown in Figure 6. The distribution is bimodal with the two peaks, or modes, 
occurring near MHWN and MLWN. The modes are asymmetric, i.e. of different height. 
and this has been related both to the shallow water tides M, and S, which are at 
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exactly twice the frequency of the main lunar and solar tides and S^, and 
also to the fortnightly shallow water tide Ms^ which is locked in to the spring/ 
neap cycle (Ref. 5» and J.M. Vassie, personal communication). 
The distribution itself is nearly symmetrical with its upper and lower 
limits (Highest and Lowest Astronomical Tide) evenly distributed about the 
mean tide level. Values of HAT and LAT are given in Table 2 and were extracted 
from predicted High and Low Waters during 1994 and 2002, the years when the hourly 
predictions reached their extreme values. 
6. Mean Sea Levels 
Tables 1 and 2 give the mean value (Z ) of the sea level elevation above the 
o 
sensor level of gauge 444 for the 1 year's period. This value should only be 
taken as an approximate guide to the long term mean sea level (msl) at the Hutton 
Field site i) because of the difficulties of obtaining absolute measurements of 
water levels with a bottom pressure gauge, and ii) because of the annual, seasonal 
and monthly variations of msl : 
i) the difficulties are the accurate determination of a) the sensor 
level with respect to the seabed or known datura, b) the atmospheric 
pressure, so that bottom pressure can be converted to water column 
pressure, and c) water density, so that the pressure can be converted 
into a water level. 
ii) Annual variations in msl are mainly dependent on a) time variations 
of wind stress and air pressure and b) time variations in oceanographic 
forces due to changes in temperature, salinity or currents. Seasonal 
changes in British msl are mainly due to density changes of the 
adjacent North Atlantic. Monthly changes can be related to the seasonal 
changes and to changes in local air pressure and to the influence 
of winds over the continental shelf. Ref. 6 contains a detailed 
analysis and explanation of variations in monthly British msl data. 
The monthly msl values at Lerwick for the period October I982 to December 
1983 are plotted in Figure 7» together with the monthly mean values of Hutton 
sea level, from gauge 444, obtained by separate analyses of 29 days' data from 
each calendar month. Note that the msl curves are offset for clarity and do not 
imply that Hutton msl is "below" Lerwick msl. Msl variations at Hutton closely 
follow those at Lerwick and we therefore have some confidence in assuming that 
long term variations in msl will be similar at the two locations. 
At Lerwick over the period 1957 - 1981, annual msl values had a standard 
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deviation of 29 mm about the 25 year mean of 993 mm and monthly msl values had 
a s.d. of 185 mm. The February I983 value of 813 mm at Lerwick has only been 
undercut on five occasions over the 25 year period (minimum = 771 mm during 
April 197^)• The January I983 value of II87 mm has been exceeded on only six 
occasions (maximum = 1227 mm during October 1967). The January - February 
difference of 37^ mm is the largest change between consecutive monthly values 
(next largest = 259 mm, January - February I962). 
The winter of I982 - I983 therefore appears to have been quite an exceptional 
one in terms of msl variations and illustrates the problems of using short 
period data to estimate long period means. The mean of Lerwick msl January -
December I983 was 990 mm, 3 mm lower than the 25 year mean of 993 mm. Application 
of the same difference to the Mutton 1 year value yields an estimate of 145163 mm 
as the long term mean. 
Note that this mean sea level value at Hutton is given relative to the level 
of sensor 444, which was designed to be 412.5 mm above the bottom deck level of 
the sensor table. The long term mean sea level is therefore estimated to be 
145575 mm relative to the deck. This compares with the long term estimate of 
145508 mm relative to the deck using the 6 months' data from sensor 445 (Ref. 2); 
a difference of 68 mm. In order to investigate this discrepancy, common periods 
from the two gauges were analysed : 6 months 9th November I982 - 10th May I983, 
6 months 1st June - 30th November I983, and 355 days 1st January - 21st December 
1983* After adjustment for the difference between the msl value at Lerwick 
over the appropriate period and the long term, the long term msl at Hutton based 
on the 444 data was 145569 mm, 145573 mm, and 145574 mm for the three periods; 
and 145508 mm, 145586 mm and 1^565mm based on the 445 data. 
The wide variation in values using the data from gauge 445 is probably due 
to datum differences between the data sets and could be explained by the gauge not 
being exactly repositioned at each of the two redeployments. The excellent 
agreement of the msl estimates using the data from the undisturbed gauge 444 
supports this. The best estimate of long term msl at Hutton is therefore 145575 mm, 
i.e. based on the analysis of the 1 year data set from gauge 444 and adjusted for 
the difference between the msl at Lerwick during 1983 and the period 1957 ~ 1981. 
There is usually a secular trend (i.e. very long terra) in mean sea level at 
any site, due to climatic and/or geological effects : 
a) a global warming (cooling) of the atmosphere will increase (decrease) 
the volume of water (and hence its height) through both melting 
(freezing) of the polar ice-caps and thermal expansion (contraction) 
of the water column. 
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b) any increase (decrease) in long term local mean atmospheric 
pressure will decrease (increase) mean sea level, through the 
inverse barometer effect, 
and c) the vertical re-adjustment of the sea-bed to any long-term loading 
effects (e.g. post-glacial uplift) will increase or decrease mean 
sea level. (There is also a loading effect on the sea bed from any 
increase in water volume, but this is a secondary effect). 
At Lerwick, the combination of these factors gives a trend in msl of 
-2.3 mm y ^ over the years 1957 - 78 (Ref. 7)» A continuing trend of this 
magnitude at Hutton would reduce the annual msl by 46 mm over the 20y operating 
life of the TLP. 
7. Surge Levels 
Any instantaneous value of sea level, after averaging out waves, has three 
components : mean sea level, astronomical tidal level and meteorologically 
induced level. The latter, surge value (sometimes called the non-tidal residual), 
is the difference between the observed and predicted sea level : 
Surge level = Observed level - Tidal level - Mean sea level, (3) 
This equation was used to compute hourly values of the surge levels at Hutton 
for the period 1st November I982 to 20th March 1984. Hourly observed levels from 
gauge 444 were used and the tidal levels hindcast,using the 1 year tidal analysis 
and equation (2). The mean sea level used was the mean of all the hourly observed 
values. 
The frequency distribution of the resulting hourly surge levels is given 
in Figure 8. The distribution shows the same Gaussian appearance, with some 
asymmetry, as those from much longer data sets from other ports, including 
Lerwick (Ref. 5). There is a positive skewness indicating that extreme high 
levels (positive surges) were more probable than low levels (negative surges). 
The largest positive surge was 0.529m occurring on 12/0l/84;the largest 
negative surge was -0.526m occurring on 7/2/83 ; and the standard deviation of 
the surge levels was 0.128m. 
8. Extreme levels 
The extreme high or low sea levels at the Hutton Field will be due to a 
combination of astronomical tide and meteorological surge. ("Astronomical" here 
means "due to the earth-moon-sun system" and not "extreme"i) In the long term, 
there will also be a contribution from any secular trend in mean sea level, as 
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discussed in section 6. 
The Joint- or Combined- Probability method (Refs. 5, 8) has been used to 
estimate the extreme high and low sea levels at the Mutton Field over the next 
100 years. This method is based on the separation of hourly values of sea level 
into mean sea level, tide and surge components. Separate probability distribu-
tions are computed for tide and surge and the probabilities of obtaining tide and 
surge levels are combined together to obtain the probability of a particular sea 
level, and hence "return period" levels. The return period levels can be adjusted 
for any trends in msl if these are identifiable. The statistical method assumes 
that tide and surge are independent events; in practice, tide - surge interaction 
is only important in extreme shallow water areas and therefore the application 
of this method to the Mutton data is considered justified. 
If and are the probability density functions (pdf) for tide and 
surge respectively, then the probability of occurrence of a particular sea level, 
P(^ )jis given by 
J20 
' (4) ?(i) - ^ Ps J-
— <50 
The probability of exceeding a particular level H is given by the cumulative 
distribution function 
Q(\^) - ^ H i ) dt (5) 
H 
and the probability of exposure of a level is given by 
H 
The tidal pdf at Mutton was generated from the 19 years' hourly predictions 
from 1985 to 2003 and therefore is fully representative of the tidal levels over 
the 18.6y nodal cycle. The surge pdf was generated from the computed surges from 
1st November 1982 to 20th March 1984 and is therefore only a limited sample from 
the surge population at Mutton. Any seasonal or long-term variability in the 
storm surge climate may therefore not be adequately represented. 
Probabilities of exceedance of extreme high and low levels and return 
periods are given in Table 3» Note that the return period is the average time 
between exceedances of an event, and that there is a finite risk that one such 
event will occur during a period equal to the return period. This risk (ri) is 
related to the return period (rp) and design life of the structure (L) by 
—10— 
r i = l - ( l - l / r p ) ^ (7 ) 
Note that if L = rp, then ri = O.63, i.e. there is a 63% probability that the 
return period event will occur during the life of the structure, (Ref. 8). 
9. Conclusions 
Very good quality bottom pressure data has been obtained from the Hutton 
Field site for the period 3lst October I982 to 1st May 1984, and has been 
processed to yield a hourly sea level record from 08OO GMT 8th November 1982 to 
1100 GMT 20th March 1984. 
1 year of sea level data has been analysed and predicted hourly values of 
tidal level relative to mean sea level have been computed from July 1984 to 
December 2004, together with times and heights of High and Low Water from July 
1984 to December I986. 
Monthly mean sea level variations at Hutton closely followed those at 
Lerwick gind indicated large inter-month variability. Ms! variations at Lerwick 
over a 25 year period have been used to produce a best estimate of the long term 
msl at Hutton of 145163 mm relative to the sensor level of gauge 444, i.e. 
145575 mm relative to the bottom deck level of the sensor table of the well head 
template. The significant difference between this value and the previously 
computed provisional value based on gauge 445 data (Ref, 2) is ascribed to changes 
in the sensor level of this gauge on the redeployments in January and May 1983* 
Errors due to instrumental accuracy and calibration are estimated to be 15 mm, 
those due to determination of atmospheric pressure and sea water density to be 
4o mm. 
The frequency distribution of hourly surges from November I982 to March 1984 
has been computed from the observed sea levels and predicted tide levels. The 
tide and surge distributions have been used to estimate the extreme high and 
low sea levels likely to occur at Hutton over the next 100 years. As only I6 
months' surge data was available, the estimates are liable to have error bounds 
of approximately -0.I5 m (Ref. 5)« 
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12. Tables 
1. Harmonic constants from analysis of 1 years' sea level data from 
gauge 444. 
2. Tidal statistics at Hutton Field. 
3. Probabilities of exceedance and return periods of extreme levels. 
NO NAME S P E E D H ( c r a ) G ( " 
1 ZO 0 . 1 4 5 1 5 . 9 8 7 4 0 . 
2 SA 0 . 0 4 1 0 6 8 6 1 1 . 2 3 5 2 2 4 5 . 9 9 6 
3 S SA 0 . 0 8 2 1 3 7 3 4 . 3 5 2 2 1 3 1 . 9 4 5 
4 MM 0 . 5 4 4 3 7 4 7 1 . 7 0 1 4 3 6 . 9 9 3 
5 M S F 1 . 0 1 5 8 9 5 8 1 . 0 3 8 5 1 4 4 . 7 9 8 
6 MF 1 . 0 9 8 0 3 3 1 4 . 2 1 5 8 1 8 2 . 0 9 0 
7 2 0 1 1 2 . 8 5 4 2 8 6 2 0 . 3 6 2 9 2 8 8 . 9 7 5 
8 S I G 1 1 2 . 9 2 7 1 3 9 8 0 . 2 7 0 6 3 2 3 . 4 5 0 
9 a l 1 3 . 3 9 8 6 6 0 9 1 . 7 5 8 1 3 3 7 . 9 5 8 
1 0 R 0 1 1 3 . 4 7 1 5 1 4 5 0 . 4 5 5 2 3 5 8 . 4 6 3 
1 1 0 1 1 3 . 9 4 3 0 3 5 6 5 . 6 8 9 1 3 7 . 5 9 3 
1 2 M P 1 1 4 . 0 2 5 1 7 2 9 0 . 2 5 0 1 2 6 0 . 3 5 2 
1 3 Ml 1 4 . 4 9 2 0 5 2 1 0 . 3 8 3 0 5 2 . 2 1 6 
1 4 C H I 1 1 4 . 5 6 9 5 4 7 6 0 . 0 8 9 0 1 3 7 . 9 9 2 
1 5 P I 1 1 4 . 9 1 7 8 6 4 7 0 . 2 4 4 1 9 0 . 0 9 4 
1 6 P i 1 4 . 9 5 8 9 3 1 4 1 . 8 0 3 3 1 4 8 . 5 9 9 
1 7 S I 1 5 . 0 0 0 0 0 0 0 0 . 2 6 8 2 6 9 . 9 0 5 
1 8 K1 1 5 . 0 4 1 0 6 8 6 5 . 8 6 5 2 1 6 9 . 2 6 6 
1 9 P S I l 1 5 . 0 8 2 1 3 5 3 0 . 2 4 1 7 1 5 2 . 2 7 5 
2 0 P H I 1 1 5 . 1 2 3 2 0 5 9 0 . 1 7 3 1 2 7 0 . 3 3 0 
2 1 T H I 1 5 . 5 1 2 5 8 9 7 0 . 1 0 6 2 1 8 7 . 0 6 9 
2 2 J 1 1 5 . 5 8 5 4 4 3 3 0 . 3 4 0 8 1 8 5 . 1 4 9 
2 3 S O I 1 6 . 0 5 6 9 6 4 4 0 . 0 2 3 6 1 0 5 . 7 7 4 
2 4 0 0 1 1 6 . 1 3 9 1 0 1 7 0 . 2 4 5 9 3 1 1 . 9 3 3 
2 5 0 0 2 2 7 . 3 4 1 6 9 6 4 0 . 2 3 3 0 1 8 7 . 1 8 1 
2 6 M N S 2 2 7 . 4 2 3 8 3 3 7 0 . 3 4 8 6 2 2 2 . 2 5 8 
2 7 2 N 2 2 7 . 8 9 5 3 5 4 8 1 . 3 7 9 7 2 4 6 . 7 0 9 
2 8 MU2 2 7 . 9 6 8 2 0 8 4 1 . 6 8 4 5 2 4 8 . 6 0 1 
2 9 N 2 2 8 . 4 3 9 7 2 9 5 1 0 . 2 5 9 8 2 6 6 . 5 7 9 
3 0 N U 2 2 8 . 5 1 2 5 8 3 1 1 . 9 0 9 5 2 7 2 . 4 2 9 
3 1 0 P 2 2 8 . 9 0 1 9 6 6 9 0 . 0 6 0 9 1 9 7 . 8 9 5 
3 2 M2 2 8 . 9 8 4 1 0 4 2 5 1 . 0 5 4 4 2 8 8 . 4 4 0 
3 3 M K S 2 2 9 . 0 6 6 2 4 1 5 0 . 0 3 9 4 2 6 2 . 2 9 0 
3 4 L A M 2 2 9 . 4 5 5 6 2 5 3 0 . 4 3 1 4 2 8 9 . 5 2 8 
3 5 L 2 2 9 . 5 2 8 4 7 8 9 1 . 5 0 3 0 2 9 6 . 1 6 1 
3 6 T 2 2 9 . 9 5 8 9 3 3 3 0 . 9 5 9 1 3 1 8 . 0 8 8 
3 7 S 2 3 0 . 0 0 0 0 0 0 0 1 8 . 3 5 2 1 3 2 3 . 9 3 5 
3 8 R 2 3 0 . 0 4 1 0 6 6 7 0 . 2 1 1 3 3 5 1 . 8 2 3 
3 9 K2 3 0 . 0 8 2 1 3 7 3 5 . 3 2 7 3 3 2 1 . 9 6 9 
4 0 M S N 2 3 0 . 5 4 4 3 7 4 7 0 . 1 2 8 5 1 5 6 . 9 5 9 
4 1 K J 2 3 0 . 6 2 6 5 1 2 0 0 . 2 3 1 5 1 4 9 . 1 8 1 
4 2 2 S M 2 3 1 . 0 1 5 8 9 5 8 0 . 0 8 5 5 1 9 6 . 4 2 7 
4 3 M 0 3 4 2 . 9 2 7 1 3 9 8 0 . 2 3 7 4 1 6 6 . 7 9 8 
4 4 M3 4 3 . 4 7 6 1 5 6 3 0 . 3 8 8 3 1 7 5 . 7 6 4 
4 5 S 0 3 4 3 . 9 4 3 0 3 5 6 0 . 1 2 5 1 2 9 3 . 6 1 4 
4 6 M K 3 4 4 . 0 2 5 1 7 2 9 0 . 1 9 5 8 3 1 9 . 6 1 1 
4 7 S K 3 4 5 . 0 4 1 0 6 8 6 0 . 1 3 5 5 7 6 . 4 2 5 
4 8 MN4 5 7 . 4 2 3 8 3 3 7 0 . 0 1 0 9 1 7 7 . 4 4 4 
4 9 M4 5 7 . 9 6 8 2 0 8 4 " 0 . 4 9 1 2 2 4 1 . 6 6 6 
5 0 
5 1 
5 2 
5 3 
5 4 
5 5 
5 6 
5 7 
5 8 
5 9 
60 
61 
62 
63 
S N 4 
M S 4 
MK4 
S 4 
S K 4 
2 M N 6 
M6 
M S N 6 
2 M S 6 
2MK6 
2 S M 6 
M S K 6 
M A 2 
wim 2 
5 8 . 4 3 9 7 2 9 5 
5 8 . 9 8 4 1 0 4 2 
5 9 . 0 6 6 2 4 1 5 
60.0000000 
6 0 . 0 8 2 1 3 7 3 
8 6 . 4 0 7 9 3 8 0 
8 6 . 9 5 2 3 1 2 7 
8 7 . 4 2 3 8 3 3 7 
8 7 . 9 6 8 2 0 8 4 
8 8 . 0 5 0 3 4 5 7 
8 8 . 9 8 4 1 0 4 2 
8 9 . 0 6 6 2 4 1 5 
2 8 . 9 4 5 0 3 5 6 
2 9 . 0 2 5 1 7 2 9 
0 . 0 5 5 5 
0 . 6 8 2 7 
0 . 2 4 6 3 
0.1282 
0 . 1 2 0 9 
0.2066 
0 . 3 9 7 4 
0 . 1 2 4 3 
0 . 4 9 0 9 
0 . 1 5 1 0 
0 . 1 1 9 0 
0 . 0 6 3 8 
0 . 2 5 7 9 
0 . 1 1 4 5 
1 4 0 . 3 1 3 
3 4 3 . 3 3 6 
354.282 
1 2 4 . 4 7 7 
1 0 8 . 3 0 1 
2 2 5 . 0 4 5 
2 5 7 . 4 9 7 
2 9 9 . 1 1 4 
3 0 6 . 8 6 9 
3 2 0 . 1 0 0 
0 . 5 9 7 
3 5 2 . 4 9 6 
1 6 3 . 8 8 2 
1 3 0 . 1 7 8 
TABLE 1 : HARMONIC CONSTANTS AT HUTTON FIELD 
—Ir-
relative to sensor level 
(m) 
145.160 
MHWS 
MHWN 
MLWN 
MLWS 
relative 
to 
Z 
o 
LAT 
+1.05 
+0.69 
+0.33 
-0.33 
-0.69 
—1 #06 
Note ; 1) All statistics are based on analysis of 365 day 
period, OI/OI/83 to 31/12/84, of water level 
data from sensor 444. 
*2) Best estimate of long term msl at Mutton is 
145163mm relative to sensor level, i.e. 
145575mm relative to the bottom deck level of 
the sensor table (see text). 
TABLE 2: TIDAL STATISTICS AT BUTTON FIELD 
-15-
Exceedance Probability 
in a Year 
Return Period 
(years) 
High(+) and Low(-) 
Level 
(metres to msl) 
1/5 5 +1.35 -1.34 
l/lO 10 +1.38 
-1.37 
1/20 20 +1.41 -1.41 
1/50 50 +1o45 -1.45 
l/lOO 100 +1.48 -1.49 
TABLE 3; EXTREME LEVELS AT HUTTON FIELD 
- 1 6 -
13. Figures 
1. Bottom pressure data from gauge 445, November I982 to January I983. 
2. Bottom pressure data from gauge 445, January I983 to May I983. 
3. Bottom pressure data from gauge 445, May I983 to December I983. 
4. Bottom pressure data from gauge 444, November I982 to July I983. 
5. Bottom pressure data from gauge 444, August I983 to April 1984. 
6. Tide frequency distribution. 
7. Mean sea levels at Hutton and Lerwick. 
8. Surge frequency distribution. 
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Figure 7 : Mean sea levels at Hutton and Lerwick 
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l4. appendix 1 - Predicted Hourly Heights 
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T I M E ZONE GMT 
NORTH SEA - HUTTON F I E L D 
LAT 6 1 0 0 N LONG 1 2 4 E U N I T S M E T K E i 
J U L Y 1 9 8 4 
D 
1 SU 
2 M 
3 TU 
4 U 
5 TH 
6 F 
7 SA 
8 SU 
9 M 
1 0 TU 
1 1 W 
1 2 TH 
1 3 F 
1 4 SA 
1 5 SU 
1 6 M 
1 7 TU 
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1 9 TH 
2 0 F 
2 1 SA 
2 2 SU 
2 3 M 
2 4 TU 
2 5 W 
2 6 TH 
2 7 F 
2 8 SA 
2 9 SU 
3 0 M 
3 1 TU 
0 0 0 0 0 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 1 0 0 0 1 1 0 0 1 2 0 0 1 3 0 0 1 4 0 0 1 5 0 0 1 6 0 0 1 7 0 0 1 8 0 0 1 9 0 0 2 0 0 0 2 1 0 0 2 2 0 0 2 3 0 0 
0 . 6 2 0 . 3 9 0 . 0 4 - 0 . 3 2 - 0 . 6 0 - 0 , 7 6 - 0 . 7 6 - 0 . 5 9 - 0 . 2 9 0 . 0 4 0 , 3 3 0 , 5 1 0 . 5 5 0 . 4 1 0 . 1 3 - 0 . 1 9 - 0 . 4 6 - 0 . 6 1 - 0 , 6 2 - 0 , 4 8 - 0 , 2 0 0 , 1 3 0 . 4 3 0 . 6 < ; 
0 , 6 8 0 , 5 8 3 , 3 1 - 0 , 0 6 - 0 . 4 1 - 0 . 6 7 - 0 . 8 0 - 0 . 7 7 - 0 . 5 7 - 0 . 2 6 0 . 0 7 0 . 3 4 0 . 4 9 0 . 5 0 0 . 3 4 0 . 0 5 - 0 . 2 6 - 0 . 5 0 - 0 , 6 2 - 0 , 5 9 - 0 . 4 2 - 0 . 1 4 0 . 1 8 O . ^ j 
0 . 6 2 0 . 6 5 0 . 5 1 0 . 2 2 - 0 . 1 4 - 0 , 4 7 - 0 . 7 1 - 8 . 8 1 - 0 . 7 5 - 8 . 5 4 - 0 . 2 4 0 . 0 7 0 . 3 2 0 . 4 5 0 . 4 3 6 . 2 5 - 0 . 0 3 - 0 . 3 1 - 0 . 5 1 - 0 . 6 0 - 0 . 5 5 - 0 . 3 7 - 0 . 0 9 0 . 2 u 
0 . 4 4 8 . 5 9 0 . 5 9 0 . 4 3 0 . 1 4 - 0 . 2 0 - 0 . 5 0 - 0 . 7 0 - 0 , 7 9 - 0 , 7 2 - 0 . 5 1 - 0 , 2 2 0 . 0 6 0 . 2 8 0 . 4 0 0 . 3 6 0 . 1 8 - 0 . 0 8 - 0 . 3 2 - 0 . 4 9 - 0 . 5 6 - 0 . 5 0 - 0 . 3 3 - 0 . u 7 
0 . 2 0 0 . 4 1 0 . 5 3 0 . 5 2 0 . 3 7 0 . 8 9 - 0 . 2 2 - 0 . 4 9 - 0 . 6 7 - 6 . 7 4 - 3 . 6 7 - 0 . 4 8 - 0 . 2 2 0 . 0 4 0 . 2 4 0 . 3 4 0 . 3 0 0 . 1 3 - 0 . 0 9 - 0 . 3 1 - 0 . 4 6 - 0 . 5 1 - 0 . 4 6 - 0 . 3 0 
- 0 . 0 8 0 . 1 6 0 , 3 6 0 . 4 7 0 , 4 6 0 , 3 2 0 . 0 7 - 0 . 2 0 - 0 . 4 5 - 0 . 6 2 - 0 . 6 9 - 0 . 6 3 - 8 . 4 5 - 0 . 2 1 0 . 0 3 0 . 2 1 0 . 3 0 0 . 2 7 0 , 1 2 - 0 , 0 8 - 0 , 2 7 - 0 . 4 1 - 0 . 4 7 - 0 . 4 4 
- 0 . 3 1 - 0 . 1 0 0 . 1 2 0 . 3 1 0 . 4 2 0 . 4 2 0 . 3 0 0 . 0 8 - 0 . 1 7 - 0 . 4 0 - 5 . 5 6 - 0 . 6 3 - 8 . 5 8 - 0 . 4 2 - 0 . 2 0 0 . 0 3 0 . 2 1 0 . 3 0 0 . 2 8 0 . 1 5 - 0 . 0 3 - 0 . 2 2 - 0 . 3 8 - 0 . 4 o 
- 0 . 4 4 - 0 . 3 3 - 0 . 1 4 0 . 0 8 0 . 2 7 0 . 3 9 0 . 4 0 0 . 3 1 0 . 1 1 - 0 . 1 2 - 8 . 3 5 - 0 . 5 2 - 0 . 5 9 - 0 . 5 5 - 0 , 4 0 - 0 , 1 7 0 , 0 6 0 . 2 4 0 . 3 4 0 . 3 2 0 . 2 1 0 . 0 2 - 0 . 1 9 - 0 . 3 o 
- 0 . 4 7 - 0 . 4 7 - 0 . 3 7 - 0 . 1 8 0 . 0 4 0 . 2 5 0 . 3 8 0 . 4 1 0 . 3 3 0 . 1 5 - 0 . 0 9 - 0 . 3 2 - 0 . 4 9 - 0 . 5 7 - 0 . 5 2 - Q . 3 6 - 0 . 1 3 0 . 1 1 0 . 3 1 0 . 4 1 0 . 4 0 0 . 2 7 0 . 0 5 - 0 . I S 
- 0 . 3 8 - 0 . 5 0 - 0 . 5 2 - 0 . 4 2 - 0 . 2 2 0 . 0 2 0 . 2 5 0 . 4 0 0 . 4 4 0 . 3 6 0 . 1 7 - 0 . 0 8 - 0 . 3 2 - 0 . 4 9 - 0 . 5 6 - 0 . 5 0 - 0 . 3 1 - 0 . 0 6 8 . 2 0 0 . 4 0 0 . 5 0 0 . 4 7 0 . 3 1 0 . 0 6 
- 0 . 2 1 - 0 . 4 3 - 0 . 5 6 - 0 . 5 8 - 0 . 4 6 - 0 . 2 3 0 . 0 3 0 . 2 7 0 . 4 3 0 . 4 7 0 . 3 8 0 . 1 6 - 0 . 1 1 - 0 . 3 5 - 0 . 5 1 - 0 . 5 5 - 0 . 4 6 - 0 . 2 5 0 . 0 3 0 . 3 0 0 . 5 0 0 . 5 8 0 . 5 2 0 . 3 ^ 
0 . 0 2 - 0 . 2 7 - 0 . 5 0 - 0 , 6 3 - 0 , 6 2 - 0 , 4 7 - 0 , 2 2 0 , 0 7 0 , 3 1 0 , 4 6 0 , 4 9 0 , 3 6 0 . 1 1 - 0 . 1 7 - 0 . 4 0 - 0 . 5 4 - 0 . 5 5 - 0 . 4 2 - 0 . 1 7 0 . 1 4 0 . 4 1 0 . 5 9 0 . 6 3 0 . 5 < : 
0 . 2 7 - 0 . 0 6 - 0 . 3 6 - 0 . 5 9 - 0 . 6 9 - 0 . 6 5 - 0 . 4 6 - 0 . 1 7 0 . 1 2 0 . 3 6 0 . 4 8 0 . 4 7 0 . 3 0 0 . 0 3 - 0 . 2 6 - 0 . 4 7 - 8 . 5 7 - 0 . 5 3 - 8 . 3 6 - 0 . 0 7 0 . 2 4 0 . 5 0 0 . 6 4 0 . 6 4 
0 . 4 7 0 . 1 7 - 0 . 1 7 - 6 . 4 7 - 0 . 6 6 - 0 . 7 2 - 0 . 6 3 - 0 . 4 1 - 0 . 1 1 8 . 1 8 0 . 3 9 0 . 4 7 B . 4 1 0 . 2 0 - 0 . 0 9 - 0 . 3 6 - 0 . 5 3 - 0 . 5 8 - 0 . 5 0 - 8 . 2 7 0 . 0 4 0 . 3 4 0 . 5 5 0 . 6 4 
0 . 5 8 0 . 3 6 0 . 0 4 - 0 . 3 0 - 0 . 5 6 - 0 . 7 1 - 0 . 7 2 - 0 . 5 8 - 0 . 3 3 - 0 . 0 3 0 . 2 3 0 . 3 9 0 . 4 3 8 . 3 1 0 . 0 6 - 8 . 2 3 - 8 . 4 6 - 8 . 5 8 - 8 . 5 7 - 0 . 4 3 - 0 . 1 7 0 . 1 4 0 . 4 0 0 . 5 7 
0 . 6 0 0 . 4 8 0 . 2 2 - 0 . 1 1 - 0 . 4 2 - 0 . 6 3 - 0 . 7 3 - 0 , 6 8 - 0 , 5 0 - 0 , 2 3 8 , 0 4 0 , 2 6 B . 3 7 0 . 3 4 
0 . 5 5 0 . 5 2 0 . 3 5 0 . 0 7 - 0 . 2 5 - 0 . 5 1 - 0 . 6 7 - 0 . 7 0 - 0 . 6 1 - 0 . 4 0 - 0 . 1 4 8 . 1 0 S 
0 . 4 3 0 . 4 9 0 . 4 1 0 . 2 1 - 0 . 0 8 - 0 . 3 5 - 0 . 5 6 - 0 . 6 6 - 0 . 6 5 - 0 . 5 2 - 0 . 3 1 - 0 . 0 7 0 
0 . 1 7 - 0 . 0 9 - 0 . 3 5 - 8 . 5 3 - 0 . 5 9 - 0 . 5 3 - 0 . 3 4 - 0 . 0 7 0 . 2 2 0 . 4 4 
2 6 0 . 3 2 0 . 2 4 0 . 0 3 - 0 . 2 2 - 0 . 4 4 - 0 . 5 7 - 0 . 5 7 - 0 . 4 6 - 0 . 2 4 0 . 0 2 0 . 2 ? 
1 3 0 . 2 4 0 . 2 5 0 . 1 2 - 0 . 0 9 - 0 . 3 1 - 0 . 4 8 - 0 . 5 6 - 0 . 5 2 - 0 . 3 7 - 0 . 1 5 O . Q o 
0 . 2 9 0 . 4 1 0 . 4 2 0 . 3 0 0 . 0 8 - 0 . 1 8 - 0 . 4 2 - 0 . 5 7 - 0 . 6 2 - 0 . 5 7 - 0 . 4 3 - 0 . 2 3 - 0 . 0 2 0 . 1 4 0 . 2 1 0 . 1 7 0 . 0 3 - 0 . 1 7 - 0 . 3 6 - 0 . 4 8 - 0 . 5 1 - 0 . 4 4 - 0 . 2 9 - 0 . O V 
0 . 1 2 8 . 2 8 8 . 3 6 0 . 3 3 0 . 2 0 - 0 . 0 1 - 0 . 2 4 - 0 . 4 3 - 0 . 5 4 - 0 . 5 6 - 0 . 4 9 - 0 . 3 5 - 0 . 1 7 0 . 0 1 0 . 1 3 0 . 1 7 0 . 1 2 - 0 . 0 2 - 0 . 1 9 - 0 . 3 4 - 0 . 4 3 - 0 . 4 4 - 0 . 3 7 - 0 . 2 3 
- 0 . 0 5 0 . 1 3 0 . 2 6 0 . 3 1 0 . 2 6 0 . 1 3 - 0 . 0 6 - 0 . 2 6 - 0 . 4 1 - 0 . 4 9 - 8 . 4 9 - 0 , 4 2 - 0 . 2 9 - 0 . 1 3 8 . 8 2 0 . 1 3 0 . 1 6 0 . 1 0 - 0 . 0 3 - 0 . 1 7 - 8 . 3 0 - 0 . 3 7 - 0 . 3 8 - 0 . 3 1 
- 0 . 1 9 - 0 . 0 4 0 . 1 1 0 . 2 3 0 . 2 7 0 . 2 2 0 . 0 9 - 0 . 0 7 - 0 . 2 4 - 0 . 3 7 - 0 . 4 4 - 0 . 4 4 - 0 . 3 7 - 0 . 2 5 - 0 . 1 0 0 . Q 4 8 . 1 4 0 . 1 7 0 . 1 2 0 . 0 1 - 0 . 1 2 - 0 . 2 4 - 0 . 3 2 - 0 . 3 4 
- 0 . 3 0 - 0 . 1 9 - 0 . 0 5 0 . 1 8 0 . 2 1 0 . 2 5 0 . 2 1 0 . 1 0 - 0 . 0 5 - 0 . 2 0 - 0 . 3 3 - 0 . 4 1 - 0 . 4 2 - 0 . 3 5 - 0 . 2 3 - 0 . 0 7 0 . 0 8 0 . 1 8 8 . 2 2 0 . 1 8 0 . 0 8 - 0 . 0 6 - 0 . 2 0 - 0 . 3 u 
- 0 . 3 5 - 0 . 3 2 - 0 . 2 2 - 0 . 0 7 0 . 0 9 0 . 2 1 0 . 2 6 0 . 2 4 0 . 1 4 - 0 . 0 1 - 8 . 1 8 - 0 . 3 2 - 0 . 4 1 - 0 . 4 2 - 0 . 3 5 - 0 . 2 1 - 8 . 0 3 0 . 1 4 0 . 2 6 0 . 3 0 8 . 2 6 0 . 1 4 - 0 . 0 3 - 0 . 2 1 
- 0 . 3 4 - 0 . 4 0 - 0 . 3 7 - 0 . 2 6 - 0 . 0 9 0 . 1 0 0 . 2 4 0 . 3 1 0 . 3 0 0 . 1 9 0 . 0 1 - 0 . 1 8 - 0 . 3 4 - 0 . 4 4 - 0 . 4 5 - 0 . 3 5 - 8 . 1 8 0 . 0 3 0 . 2 3 0 . 3 6 0 . 4 0 0 . 3 4 0 . 1 8 - 8 . U 4 
- 0 . 2 6 - 0 . 4 2 - 0 . 4 9 - 0 . 4 5 - 0 . 3 1 - 0 . 0 9 0 . 1 3 0 . 3 0 0 . 3 9 0 . 3 6 0 . 2 3 0 . 0 1 - 0 . 2 2 - 0 . 4 1 - 0 . 5 0 - 0 . 4 9 - 0 . 3 6 - 8 . 1 4 0 . 1 2 0 . 3 4 0 . 4 8 0 . 5 0 0 . 4 0 0 . 1 7 
- 0 . 1 1 - 0 . 3 7 - 0 . 5 5 - 8 . 6 1 - 0 , 5 4 - 0 . 3 4 - 0 . 8 7 0 . 1 9 8 . 3 8 0 . 4 7 8 . 4 2 0 . 2 4 - 8 . 0 3 - 0 . 2 9 - 0 . 4 9 - 0 . 5 8 - 0 . 5 3 - 0 . 3 5 - 0 . 0 7 0 . 2 2 0 . 4 6 0 . 5 9 0 . 5 8 0 . 4 2 
0 . 1 3 - 0 . 2 1 - 0 . 5 0 - 0 . 6 8 - 0 . 7 3 - 0 . 6 1 - 0 . 3 5 - 0 . 0 3 0 . 2 6 0 . 4 6 0 . 5 3 0 . 4 5 0 . 2 1 - 0 . 1 0 - 0 . 4 0 - 0 . 5 9 - 8 . 6 5 - 0 . 5 6 - 0 . 3 2 0 . 8 1 0 . 3 4 0 . 5 7 0 . 6 8 0 . 6 2 
0 . 3 9 0 . 0 4 - 0 . 3 4 - 0 . 6 4 - 0 . 8 1 - 0 . 8 2 - 0 . 6 5 - 0 . 5 4 0 . 0 3 0 . 3 3 0 . 5 3 6 . 5 7 B . 4 4 0 . 1 5 - 0 . 2 0 - 0 . 5 Q - 0 . 6 8 - 0 . 7 1 - 0 . 5 6 - 0 . 2 6 0 . 1 1 0 . 4 4 0 . 6 6 0 . 7 4 
0 . 6 3 0 . 3 3 - 0 . G 7 - 0 . 4 7 - 0 . 7 6 - 0 . 9 1 - 0 . 8 7 - 0 . 6 5 - 0 . 2 9 0 . 0 9 0 . 3 9 0 . 5 6 8 . 5 7 0 . 3 8 0 . 0 5 - 0 . 3 2 - B . 6 0 - 0 . 7 4 - 0 . 7 2 - 0 . 5 2 - 0 . 1 8 0 . 2 0 0 . 5 2 0 . 7 1 
0 . 7 5 0 . 5 9 0 . 2 5 - 0 . 1 9 - 0 . 5 8 - 0 . 8 4 - 0 . 9 5 - 0 . 8 7 - 0 . 6 8 - 0 . 2 2 9 . 1 4 8 . 4 2 0 . 5 6 0 . 5 3 0 . 3 0 - 0 . 0 6 - 0 . 4 1 - 0 . 6 6 - 0 . 7 6 - 0 . 6 9 - Q . 4 5 - 0 . 0 9 0 . 2 8 0 . 5 6 
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I N S T I T U T E OF O C E A N O G R A P H I C S C I E N C E S / B I D S T O N O B S E R V A T O R Y / B I R K E N H E A D / M E R S E Y S I D E / U K . C O P Y R I G H T R E S E R V E S 
—2[7'~ 
T I M E Z O N E GMT 
NORTH SEA - MUTTON F I E L D 
LAT 6 1 0 0 N LONG 1 2 4 E 
AUGUST 1 9 8 4 
U N I T S M E T k E a 
D 0 0 0 0 0 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 1 0 0 0 1 1 0 0 1 2 0 0 1 3 0 0 1 4 0 0 1 5 0 0 1 6 0 0 1 7 0 0 1 8 0 0 1 9 0 0 2 0 0 0 2 1 0 0 2 2 0 0 2 3 0 u 
1 W 0 . 7 2 0 . 7 2 0 . 5 1 0 . 1 4 - 0 . 2 8 - 0 . 6 3 - 0 . 8 6 - 0 . 9 3 - 0 . 8 1 - 0 . 5 2 - 0 . 1 6 0 . 1 8 0 . 4 2 0 . 5 3 0 . 4 5 0 . 1 9 - 0 . 1 6 - 0 . 4 7 - 0 . 6 7 - 0 . 7 2 - 0 . 6 2 - 0 . 3 6 - 0 . 0 1 O . j ^ 
2 TH 0 . 5 7 0 . 6 9 0 . 6 5 0 . 4 2 0 . 0 5 - 0 . 3 3 - 0 . 6 4 - 0 . 8 2 - 0 . 8 5 - 0 . 7 1 - 0 . 4 2 - 8 . 0 9 0 . 2 0 0 . 4 0 0 . 4 7 0 . 3 5 0 . 0 9 - 0 . 2 2 - 0 . 4 8 - 0 . 6 3 - 0 . 6 5 - 0 . 5 2 - 0 . 2 7 O . J j 
3 F 0 . 3 2 0 . 5 3 0 . 6 2 0 . 5 5 0 . 3 2 - 0 . 0 1 - 0 . 3 4 - 0 . 5 9 - 0 . 7 3 - 0 . 7 3 - 0 . 5 8 - 0 . 3 3 - 0 . 0 4 0 . 2 0 0 . 3 7 0 . 4 0 0 . 2 7 0 . 0 3 - 0 . 2 3 - 0 . 4 3 - 0 . 5 5 - 0 . 5 5 - 0 . 4 4 - 0 . 2 
4 SA 0 . 0 5 0 . 2 9 0 . 4 6 0 . 5 3 0 . 4 5 0 . 2 5 - 0 . 0 3 - 0 . 2 9 - 0 . 4 9 - 0 . 6 0 - 0 . 6 0 - 0 . 4 7 - 0 . 2 5 - 0 . 0 1 0 . 2 0 0 . 3 3 0 . 3 4 0 , 2 2 0 . 0 3 - 0 . 1 8 - 0 . 3 5 - 0 . 4 5 - 0 . 4 6 - 0 . 5 7 
5 SU - 0 . 2 0 0 . 0 2 0 . 2 2 0 . 3 7 0 , 4 3 0 . 3 7 0 . 2 1 - 0 , 0 1 - 0 . 2 2 - 0 . 3 9 - n . 4 8 - 0 . 4 9 - 0 , 3 8 - 0 , 2 1 0 . 0 0 0 . 1 8 0 . 3 0 0 . 3 2 0 . 2 3 0 . 0 7 - 0 . 1 0 - 0 . 2 6 - 0 , 3 7 - 0 . 4 1 
6 M - 0 , 3 6 - 0 , 2 3 - 0 . 0 5 0 . 1 4 0 . 2 9 0 . 3 6 0 . 3 3 0 . 2 2 0 . 0 5 - 0 . 1 3 - 0 . 2 9 - 0 . 3 9 - 0 . 4 1 - 0 . 3 4 - 0 . 1 8 0 . 0 1 0 . 1 8 0 . 3 0 0 . 3 4 0 . 2 8 0 . 1 5 - 0 . 0 2 - 0 . 1 9 - 0 . 
7 TU - 0 . 4 0 - 0 . 3 9 - 0 . 2 9 - 0 . 1 2 0 . 0 6 0 . 2 2 0 . 3 2 0 . 3 3 0 . 2 5 0 . 1 1 - 0 . 0 7 - 0 . 2 4 - 0 . 3 6 - 0 . 3 9 - 0 . 3 3 - 0 . 1 8 0 . 0 2 0 . 2 1 0 . 3 4 0 . 4 0 0 . 3 6 0 . 2 3 0 , 0 4 - 0 , 1 o 
8 W - 0 . 3 4 - 0 . 4 5 - 0 . 4 5 - 0 . 3 6 - 0 . 1 9 0 . 0 1 0 . 2 0 0 . 3 3 0 . 3 6 0 . 2 9 0 . 1 4 - 0 . 0 6 - 0 . 2 4 - 0 . 3 7 - 0 . 4 1 - 0 . 3 4 - 0 . 1 7 0 . 0 5 0 . 2 6 0 . 4 2 0 . 4 8 0 . 4 4 0 . 2 8 O . U i 
9 TH - 0 . 2 0 - 0 . 4 0 - 0 . 5 3 - 0 . 5 3 - 0 . 4 3 - 0 . 2 3 0 . 0 1 0 . 2 2 0 . 3 6 0 . 4 0 0 . 3 2 Q . 1 3 - 0 . 1 0 - 0 . 3 0 - 0 . 4 3 - 0 . 4 6 - 0 . 3 6 - 0 . 1 5 0 . 1 0 0 . 3 4 8 . 5 0 0 . 5 6 0 . 4 8 0 . 2 7 
1 0 F - 0 . 0 1 - 0 . 2 9 - 0 . 5 0 - 0 . 6 2 - 0 . 6 0 - 0 . 4 6 - 0 . 2 1 0 . 0 6 0 . 2 8 0 . 4 1 0 . 4 2 0 . 2 9 0 . 0 6 - 0 . 2 0 - 0 . 4 0 - 0 . 5 1 - 0 . 5 0 - 0 . 3 5 - 0 . 1 0 0 . 1 9 0 . 4 3 0 . 5 8 0 . 6 0 0 . 4 6 
1 1 SA 0 . 2 0 - 0 . 1 2 - 0 . 4 1 - 0 . 6 2 - 0 . 7 0 - 0 . 6 4 - 0 , 4 3 - 0 . 1 5 0 , 1 3 0 , 3 4 0 . 4 4 0 . 4 0 0 . 2 1 - 0 . 0 6 - 0 . 3 3 - 0 . 5 2 - 0 . 5 9 - 0 . 5 2 - 0 . 3 1 - 0 . 0 1 0 . 2 9 0 . 5 2 0 . 6 2 0 . 5 8 
1 2 SU 0 . 3 8 0 . 0 7 - 0 . 2 7 - 0 . 5 5 - 0 . 7 2 - 0 . 7 4 - 0 . 6 1 - 0 . 3 5 - 0 . 0 5 0 . 2 2 B . 4 0 0 . 4 4 0 . 3 3 0 . 0 8 - 0 . 2 2 - 0 . 4 7 - 0 . 6 2 - 0 . 6 3 - 0 . 4 9 - 0 . 2 2 0 . 1 1 0 . 3 9 0 . 5 7 0 . 6 2 
1 3 M 0 . 5 1 0 . 2 5 - 0 . 1 0 - 0 . 4 3 - 0 . 6 7 - 0 . 7 7 - 0 . 7 3 - 0 . 5 3 - 0 . 2 3 0 . 0 7 0 . 3 0 0 . 4 2 0 . 3 9 0 . 2 1 - 0 . 0 9 - 0 . 3 9 - 0 . 6 0 - 0 . 6 8 - 0 . 6 1 - 0 . 4 0 - 0 . 0 9 0 . 2 3 0 . 4 7 O . o o 
1 4 TU 0 . 5 8 0 . 3 9 0 . 0 8 - 0 . 2 8 - 0 . 5 7 - 0 . 7 4 - 0 . 7 7 - 0 . 6 5 - 0 . 4 0 - 0 . 1 0 0 . 1 7 0 . 3 5 0 . 4 0 0 . 3 0 0 . 0 5 - 0 . 2 6 - 0 . 5 2 - 0 . 6 7 - 0 . 6 8 - 0 . 5 4 - 0 . 2 7 0 . 0 5 0 . 3 3 0 . 5 2 
1 5 W 0 . 5 8 0 . 4 9 0 . 2 4 - 0 . 1 8 - 0 . 4 3 - 0 . 6 6 - 0 . 7 5 - 0 . 7 1 - 0 . 5 3 - 0 . 2 6 0 . 0 3 0 . 2 5 0 . 3 7 0 . 3 5 0 . 1 8 - 0 . 1 0 - 0 . 3 9 - 0 . 6 0 - 0 . 6 7 - 0 . 6 1 - 0 . 4 1 - 0 . 1 3 0 . 1 7 0 . 4 0 
1 6 TH 0 . 5 3 0 , 5 2 0 , 3 6 0 , 0 8 - 0 , 2 5 - 0 , 5 2 - 0 , 6 8 - 0 , 7 0 - 0 . 5 9 - 0 . 3 8 - 0 , 1 1 0 . 1 3 0 . 2 9 0 . 3 5 0 . 2 7 0 . 0 5 - 0 . 2 3 - 0 . 4 7 - 0 . 6 1 - 0 . 6 2 - 0 . 5 0 - 0 . 2 7 0 . 0 0 0 . 2 o 
1 7 F 0 . 4 3 0 . 5 0 0 . 4 3 0 . 2 3 - 0 . 0 6 - 0 . 3 5 - 0 . 5 5 - 0 . 6 3 - 0 . 6 0 - 0 . 4 5 - 0 . 2 3 0 . 0 0 0 . 1 9 0 . 3 0 0 . 3 0 0 . 1 7 - 0 . 0 6 - 0 . 3 0 - 0 . 4 8 - 0 . 5 5 - 0 . 5 1 - 0 . 3 6 - 0 . 1 4 0 . 1 0 
1 8 SA 0 . 3 0 0 . 4 2 0 . 4 4 0 . 3 2 0 . 1 0 - 0 . 1 6 - 0 . 3 8 - 0 . 5 1 - 0 . 5 4 - 0 . 4 7 - 0 . 3 1 - 0 . 1 1 0 . 0 8 0 . 2 2 0 . 2 9 0 . 2 5 0 . 1 0 - 0 . 1 1 - 0 . 3 0 - 0 . 4 2 - 0 . 4 5 - 0 . 3 9 - 0 . 2 4 - 0 . 0 4 
1 9 SU 0 . 1 5 0 . 3 0 0 , 3 8 0 . 3 6 0 . 2 2 0 , 8 2 - 0 . 2 0 - 0 . 3 6 - 0 . 4 4 - 0 . 4 3 - 0 . 3 5 - 0 . 2 1 - 0 , 0 4 0 , 1 2 0 , 2 3 0 . 2 6 0 . 2 0 0 . 0 6 - 0 . 1 1 - 0 . 2 5 - 0 . 3 4 - 0 . 3 5 - 0 . 2 9 - 0 . 1 6 
2 0 M 0 . 0 0 0 . 1 5 0 . 2 7 0 . 3 2 0 , 2 8 0 , 1 6 - 0 , 0 1 - 0 , 1 8 - 0 , 2 9 - 0 , 3 5 - 0 , 3 4 - 0 , 2 7 - 0 . 1 4 0 . 0 0 0 . 1 3 0 . 2 2 0 . 2 4 0 . 1 9 0 . 0 7 - 0 . 0 6 - 0 . 1 8 - 0 . 2 5 - 0 . 2 7 - 0 . 2 4 
2 1 TU - 0 . 1 5 - 0 . 0 2 0 . 1 1 0 . 2 2 0 . 2 6 0 . 2 4 0 . 1 4 0 . 0 1 - 0 , 1 2 - 0 , 2 2 - 0 , 2 8 - 0 . 2 9 - 8 . 2 3 - 0 . 1 3 0 , 0 0 0 , 1 2 0 . 2 2 0 . 2 5 0 . 2 2 0 . 1 3 0 . 0 1 - 0 . 1 1 - 0 . 2 0 - 0 , 2 o 
2 2 W - 0 . 2 6 - 0 . 1 9 - 0 . 0 8 0 . 0 5 0 . 1 7 0 . 2 4 0 . 2 4 0 . 1 8 0 . 0 7 - 0 . 0 6 - 0 . 1 8 - 0 . 2 6 - 0 . 2 9 - 0 . 2 6 - 0 . 1 6 - 0 . 0 2 0 . 1 3 0 . 2 4 0 . 3 1 0 . 3 0 0 . 2 1 0 . 0 8 - 0 . 0 8 - 0 . 2 2 
2 3 TH - 0 . 3 2 - 0 . 3 5 - 0 . 2 9 - 0 . 1 6 0 . 0 0 0 . 1 5 0 . 2 6 0 . 3 0 0 . 2 5 0 . 1 4 - 3 . 0 2 - 0 . 1 5 - 0 . 3 0 - 0 . 3 6 - 0 . 3 2 - 0 . 2 1 - 0 . 0 4 0 . 1 5 0 . 3 1 0 . 4 0 0 . 4 0 0 . 3 0 0 . 1 2 - 0 . 1 ^ 
2 4 F - 0 . 3 1 - 0 . 4 5 - 0 . 4 9 - 0 . 4 1 - 0 . 2 5 - 0 . 0 3 0 . 1 8 0 . 3 3 0 . 3 9 0 . 3 4 8 . 1 9 - 0 . 0 2 - 0 . 2 3 - 0 . 3 9 - 0 . 4 6 - 0 . 4 1 - 0 . 2 6 - 0 . 0 3 0 . 2 2 0 . 4 2 0 . 5 2 0 . 5 0 0 . 3 5 0 . 1 j 
2 5 SA - 0 . 1 9 - 0 . 4 5 - 0 . 6 1 - 0 . 6 4 - 0 . 5 4 - 0 . 3 1 - 0 . 0 2 0 . 2 5 0 . 4 3 0 . 4 9 8 . 4 1 0 . 2 1 - 8 . 0 8 - 0 . 3 4 - 0 . 5 2 - 0 . 5 8 - 0 . 5 0 - 0 . 2 8 0 . 0 3 0 . 3 3 0 . 5 5 0 . 6 5 0 . 5 9 0 . 3 7 
2 6 SU 0 . 0 3 - 0 . 3 3 - 0 . 6 2 - 0 . 7 9 - 0 . 7 9 - 0 . 6 2 - 0 . 3 1 0 . 0 4 0 . 3 5 0 . 5 4 0 . 5 7 0 . 4 4 0 . 1 6 - 0 . 1 8 - 0 . 4 8 - 0 . 6 6 - 0 . 6 9 - 0 . 5 4 - 0 . 2 4 0 . 1 3 0 . 4 6 0 . 6 8 0 . 7 5 0 . 6 4 
2 7 M 0 . 3 4 - 0 . 0 8 - 0 . 4 9 - 0 . 7 9 - 0 . 9 3 - 0 . 8 8 - 0 . 6 4 - 0 . 2 6 0 . 1 3 0 . 4 5 0 . 6 2 0 . 6 2 0 . 4 2 0 . 0 6 - 0 . 3 2 - 0 . 6 2 - 0 . 7 7 - 0 . 7 5 - 0 . 5 3 - 0 . 1 6 0 . 2 5 0 . 5 9 0 . 7 9 0 . 4 2 
2 8 TU 0 . 6 3 0 . 2 6 - 0 . 2 1 - 0 . 6 3 - 0 . 9 1 - 1 . 0 1 - 0 . 9 0 - 0 . 5 9 - 0 . 1 7 8 . 2 3 0 . 5 3 0 . 6 6 0 . 6 1 0 . 3 4 - 0 . 8 6 - 0 . 4 6 - 0 . 7 2 - 0 . 8 3 - 0 . 7 4 - 0 . 4 6 - 0 . 0 4 0 . 3 7 0 . 6 9 0 . 6 5 
2 9 W 0 . 8 2 0 . 5 8 0 . 1 5 - 0 . 3 3 - 0 . 7 2 - 0 . 9 5 - 1 . 0 0 - 0 . 8 3 - 0 . 4 8 - 0 . 0 5 0 . 3 2 0 . 5 8 0 . 6 6 0 . 5 4 0 . 2 2 - 0 . 1 9 - 0 . 5 5 - 0 . 7 7 - 0 . 8 1 - 0 . 6 7 - 0 . 3 4 0 . 0 8 0 . 4 6 8 . 7 3 
3 0 TH 0 . 8 5 0 . 7 7 0 . 4 8 8 . 0 3 - 0 . 4 1 - 0 . 7 4 - 0 . 9 2 - 0 . 9 1 - 0 . 6 9 - 0 . 3 3 0 . 0 6 0 . 3 9 0 . 5 9 0 . 6 2 0 . 4 4 0 . 0 9 - 0 . 2 9 - 0 . 5 9 - 0 . 7 4 - 0 . 7 3 - 0 . 5 5 - 0 . 2 1 0 . 1 7 0 . 5 U 
3 1 f 0 . 7 2 0 . 7 9 0 . 6 7 0 . 3 5 - 0 . 0 6 - 0 . 4 3 - 0 . 6 9 - 0 . 8 0 - 0 . 7 4 - 0 . 5 1 - 0 . 1 8 0 . 1 5 0 . 4 2 0 . 5 6 0 . 5 4 0 . 3 . 3 8 . 0 0 - 0 . 3 3 - 0 . 5 5 - 0 . 6 5 - 0 . 6 1 - 0 . 4 2 - 0 . 1 1 0 . 2 1 
DATUM O F P R E D I C T I O N S = MEAN S E A L E V E L 
T I » A L P R E D I C T I O N S P R E P A R E D BY T I D A L C O M P U T A T I O N AND S T A T I S T I C S S E C T I O N , 
I N S T I T U T E OF O C E A N O G R A P H I C S C I E N C E S / 5 I D S T 0 N O B S E R V A T O R Y , B I R K E N H E A D , M E R S E Y S I D E , U K . C O P Y R I G H T R E S E R V E D 
- 2 8 -
NORTH SEA MUTTON F I E L D 
T I M E Z O N E GMT LAT 6 1 0 0 N LONG 1 2 4 E U N I T S . l E T K t i . 
S E P T E M B E R 1 9 8 4 
D 0 0 0 0 0 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 1 0 0 0 1 1 0 0 1 2 0 0 1 3 0 0 1 4 0 0 1 5 0 0 1 6 0 0 1 7 0 0 1 8 0 0 1 9 0 0 2 0 0 0 2 1 0 0 2 2 0 0 2 3 U u 
1 SA 0 . 4 8 0 . 6 5 0 , 6 9 0 . 5 4 0 . 2 4 - 0 . 1 0 - 0 . 3 9 - 0 . 5 7 - 0 . 6 3 - 0 . 5 5 - 0 . 3 4 - 0 . 0 6 0 . 2 1 0 . 4 1 0 . 5 1 0 . 4 5 0 . 2 4 - 0 . 0 4 - Q . 2 9 - 0 . 4 6 - 0 . 5 2 - 0 . 4 7 - 0 . 3 1 - O . U o 
2 SU 0 . 2 0 0 . 4 1 0 . 5 4 0 . 5 5 0 . 4 1 0 . 1 7 - 0 . 0 8 - 0 . 2 9 - 0 . 4 2 - 0 . 4 6 - 0 . 3 8 - 0 . 2 1 0 . 0 2 0 . 2 3 0 . 3 8 0 . 4 4 0 . 3 8 0 . 2 0 - 0 . 0 1 - 0 . 2 0 - 0 . 3 3 - 0 . 3 9 - 0 . 3 7 - 0 . 2 5 
3 M - 0 . 0 7 0 . 1 3 0 . 3 0 0 . 4 1 0 . 4 1 0 . 3 2 0 . 1 5 - 0 . 0 2 - 0 . 1 7 - 0 . 2 7 - 0 . 3 1 - 0 . 2 6 - 0 . 1 3 0 . 0 4 0 . 2 1 0 . 3 4 0 . 3 9 8 - 3 4 0 . 2 2 0 . 0 7 - 0 . 0 9 - 0 . 2 1 - 0 . 3 0 - 0 . 3 1 
4 TU - 0 . 2 5 - 0 . 1 3 0 . 0 3 0 . 1 8 0 . 2 9 0 . 3 2 6 . 2 8 0 . 1 8 0 . 0 6 - 0 . 0 6 - 8 . 1 7 - 0 . 2 2 - 8 . 2 1 - 8 . 1 2 0 . 0 2 0 . 1 7 0 . 3 0 0 . 3 7 0 . 3 6 0 . 2 9 0 . 1 7 0 . 0 1 - 0 . 1 4 - 0 . 2 o 
5 W - 0 . 3 3 - 0 . 3 1 - 0 . 2 2 - 0 . 0 8 0 . 0 8 0 . 2 1 0 . 2 9 0 . 3 0 0 . 2 4 0 . 1 3 O . B 0 - 0 . 1 3 - 0 . 2 2 - 0 . 2 3 - 0 . 1 6 - 0 . 0 2 0 . 1 4 0 . 2 9 0 . 3 9 0 . 4 3 0 . 3 7 0 . 2 5 0 . e 6 - 0 . 1 i 
6 TH - 0 . 3 0 - 0 . 4 0 - 0 . 4 1 - 0 . 3 2 - 0 . 1 6 0 . 0 3 0 . 1 9 0 . 3 1 0 . 3 4 0 , 2 9 0 . 1 6 - 0 . 0 1 - 0 . 1 7 - 0 . 2 8 - 0 . 3 0 - 0 . 2 2 - 0 . 0 6 0 . 1 4 0 . 3 3 0 . 4 6 0 . 5 0 0 . 4 4 0 . 2 7 0 . 0 4 
7 F - 0 . 2 0 - 0 . 4 0 - 0 . 5 1 - 0 . 5 0 - 0 . 3 9 - 0 . 1 9 0 . 0 4 0 . 2 4 0 . 3 7 0 , 3 9 0 . 3 0 0 . 1 2 - 0 . 1 0 - 0 . 2 8 - 0 . 3 9 - 0 . 3 9 - 0 . 2 7 - 0 . 0 6 0 . 1 8 0 . 4 0 0 . 5 3 0 . 5 6 0 . 4 6 0 . 2 i 
8 SA - 0 . 0 5 - 0 . 3 3 - 0 . 5 2 - 0 . 6 1 - 0 . 5 7 - 0 . 4 0 - 0 . 1 4 0 . 1 1 0 . 3 2 0 , 4 2 0 . 4 0 0 . 2 5 • . 0 1 - 0 . 2 4 - 0 . 4 2 - 0 . 5 0 - 0 . 4 5 - 0 . 2 7 0 . 0 0 0 . 2 7 0 . 4 9 0 . 6 0 0 . 5 8 0 . 4 1 
9 SU 0 . 1 2 - 0 . 2 1 - 0 . 4 8 - 0 . 6 5 - 0 . 6 9 - 0 . 5 8 - 0 . 3 3 - 0 . 0 4 0 . 2 2 0 . 4 0 0 . 4 6 0 . 3 7 0 , 1 4 - 0 . 1 5 - 0 . 4 1 - 0 . 5 6 - 0 . 5 8 - 0 . 4 6 - 0 . 2 1 0 . 1 1 0 . 3 9 0 . 5 8 0 . 6 4 0 . 5 4 
1 0 M 0 . 2 9 - 0 . 0 5 - 0 , 3 8 - 0 . 6 2 - 0 . 7 4 - 0 . 7 0 - 0 . 5 1 - 0 . 2 1 0 . 1 0 0 , 3 4 0 , 4 7 0 . 4 5 B . 2 7 - 0 . 0 3 - 0 . 3 4 - 0 . 5 6 - 5 . 6 6 - 0 . 6 8 - 0 . 4 0 - 0 . 0 8 0 . 2 5 0 . 5 0 0 . 6 4 O . o i 
1 1 TU 0 . 4 5 0 . 1 2 - 0 . 2 4 - 0 . 5 4 - 0 . 7 3 - 0 . 7 6 - 0 . 6 4 - 0 . 3 7 - 0 . 0 5 0 . 2 4 0 . 4 3 0 . 4 9 0 . 3 8 0 . 1 2 - 0 . 2 1 - 0 . 5 0 - 0 . 6 6 - 0 . 6 8 - 0 . 5 4 - 0 . 2 6 0 . 0 8 0 . 3 9 0 . 5 9 0 . 6 6 
1 2 W 0 . 5 6 0 . 3 0 - 0 . 0 6 - 0 . 4 1 - 0 . 6 6 - 0 . 7 6 - 0 . 7 1 - 0 . 5 0 - 0 . 1 9 0 , 1 2 0 . 3 6 0 . 4 9 0 . 4 6 0 . 2 7 - 0 . 0 5 - 0 . 3 8 - 0 . 6 1 - 0 . 7 0 - 0 . 6 3 - 0 . 4 1 - 0 . 0 9 0 . 2 5 0 . 5 0 0 . 6 4 
1 3 TH 0 . 6 3 0 . 4 5 0 . 1 3 - 0 . 2 4 - 0 . 5 3 - 0 . 7 0 - 0 . 7 1 - 0 . 5 7 - 0 . 3 1 0 . 0 0 0 . 2 7 0 . 4 5 0 . 5 0 0 . 3 9 0 . 1 3 - 0 . 2 0 - 0 . 4 8 - 0 . 6 4 - 0 . 6 5 - 0 . 5 0 - 0 . 2 3 0 . 0 9 0 . 3 8 0 . 5 ? 
1 4 F 8 . 6 4 8 . 5 5 0 . 3 0 - 0 . 0 4 - 0 . 3 6 - 0 . 5 8 - 0 . 6 6 - 0 . 5 9 - 0 . 3 9 - 0 . 1 1 9 . 1 6 0 . 3 8 0 . 4 9 8 . 4 6 0 . 2 8 - 0 . 0 1 - 8 . 3 1 - 0 . 5 2 - 0 . 5 9 - 0 . 5 3 - 0 . 3 3 - 0 . 0 5 0 . 2 4 0 . 4 6 
1 5 SA 0 . 5 9 0 . 5 8 0 . 4 3 0 . 1 4 - 0 . 1 7 - 0 . 4 2 - 0 . 5 5 - 0 . 5 5 - 0 . 4 3 - 0 . 2 0 0 . 0 6 0 . 2 8 8 . 4 3 0 . 4 8 0 . 3 9 0 . 1 7 - 0 . 1 1 - 0 . 3 5 - 0 . 4 8 - 0 . 4 9 - 0 . 3 8 - 0 . 1 7 0 . 0 9 0 . 3 2 
16 
1 7 
18 
1 9 
20 
21 
22 
2 3 
2 4 
2 5 
26 
2 7 
28 
29 
3 0 
SU 
M 
TU 
W 
TH 
F 
SA 
SU 
M 
TU 
W 
TH 
F 
SA 
SU 
0 . 4 8 0 . 5 5 0 . 4 8 0 . 2 9 0 . 0 2 - 0 . 2 4 - 0 . 4 0 - 0 . 4 6 - 0 . 4 1 - 0 . 2 5 - 0 . 0 4 0 . 1 8 0 . 3 5 0 . 4 4 0 . 4 3 0 . 3 0 0 . 0 8 - 0 . 1 5 - 0 . 3 2 - 0 . 3 9 - 0 . 3 6 - 0 . 2 3 - 0 . 0 4 0 . 1 7 
0 . 3 4 0 . 4 5 0 . 4 7 0 . 3 7 0 . 1 8 - 0 . 0 5 - 0 . 2 4 - 0 . 3 3 - 0 . 3 4 - 0 . 2 6 - 0 . 1 1 0 . 0 7 0 . 2 4 0 . 3 6 0 . 4 1 0 . 3 7 Q . 2 3 0 . 0 4 - 0 . 1 3 - 0 . 2 4 - 8 . 2 8 - 0 . 2 5 - 0 . 1 4 0 . J 1 
0 . 1 8 0 . 3 1 0 . 3 8 0 . 3 8 0 . 2 8 0 . 1 1 - 0 . 0 6 - 0 . 1 8 - 0 . 2 4 - 0 . 2 3 - 0 . 1 6 - 8 . 0 4 0 . 1 0 0 . 2 3 0 . 3 3 0 . 3 6 0 . 3 2 0 . 2 1 0 . 0 6 - 0 . 0 7 - 0 . 1 6 - 0 . 2 0 - 0 . 1 9 - 8 . 1 2 
- 0 . 0 1 0 . 1 2 0 . 2 3 0 . 3 0 0 . 3 0 0 . 2 4 0 . 1 2 0 . 0 0 - 0 . 1 0 - 0 . 1 5 - 0 . 1 7 - 0 . 1 3 - 8 . 0 4 0 . 0 7 0 . 1 9 0 . 2 8 0 . 3 3 0 . 3 2 0 . 2 4 0 . 1 3 8 . 0 1 - 0 . 1 0 - 0 . 1 8 - 0 . 2 1 
- 0 . 1 8 - 0 . 1 0 0 . 0 2 0 . 1 4 0 . 2 4 0 . 2 8 0 . 2 6 0 . 1 8 0 . 0 8 - 0 . 0 2 - 3 . 1 1 - 0 . 1 7 - 0 . 1 7 - 0 . 1 1 0 . 0 0 0 . 1 3 0 . 2 6 0 . 3 5 0 . 3 7 0 . 3 2 0 . 2 1 0 . 0 6 - 0 . 1 0 - 0 . 2 4 
- 0 . 3 2 - 0 . 3 2 - 0 . 2 4 - 8 . 0 9 0 . 8 8 0 . 2 3 0 . 3 2 0 . 3 4 9 . 2 8 0 . 1 6 0 . 0 1 - 0 . 1 4 - 0 . 2 5 - 8 . 2 7 - 8 . 2 2 - 0 . 0 8 0 . 1 0 8 . 2 8 0 . 4 2 0 . 4 7 0 . 4 3 0 . 2 9 0 . 0 8 - 0 . 1 6 
- 0 . 3 6 - 0 . 4 8 - 0 , 4 9 - 0 . 3 8 - 0 . 1 8 0 . 0 6 0 . 2 8 0 . 4 1 0 . 4 5 0 . 3 7 9 . 2 0 - 0 . 0 3 - 8 . 2 4 - 0 . 3 8 - 0 . 4 1 - 0 . 3 3 - 0 . 1 4 0 . 1 2 0 . 3 7 0 . 5 4 0 . 6 0 0 . 5 3 0 . 3 3 O . u i 
- 0 . 2 9 - 0 . 5 4 - 0 . 6 7 - 0 . 6 5 - 0 . 4 9 - 0 . 2 1 0 . 1 1 0 . 3 7 0 . 5 3 0 . 5 6 0 . 4 3 0 . 1 8 - 0 . 1 2 - 0 . 3 8 - 0 . 5 4 - 0 . 5 5 - 0 . 4 1 - 0 . 1 4 0 . 2 0 0 . 5 0 0 . 6 9 0 . 7 3 0 . 6 1 0 . 3 2 
- 0 . Q 7 - 0 . 4 4 - 0 . 7 2 - 0 . 8 4 - 0 . 7 7 - 0 . 5 3 - 0 . 1 7 0 . 2 1 0 . 5 0 0 . 6 5 0 . 6 4 0 . 4 4 0 . 1 0 - 8 . 2 6 - 0 . 5 4 - 0 . 6 8 - 0 . 6 4 - 0 . 4 3 - 0 . 0 7 0 . 3 3 0 . 6 5 0 . 8 3 0 . 8 3 0 . o 4 
0 . 2 6 - 0 . 2 0 - 0 . 6 0 - 0 . 8 6 - 0 . 9 4 - 0 . 8 1 - 0 . 4 9 - 0 . 0 6 0 . 3 4 0 . 6 2 0 . 7 4 0 . 6 6 0 . 3 8 - 0 . 8 3 - 0 . 4 2 - 0 . 6 8 - 0 . 7 7 - 0 . 6 7 - 0 . 3 7 0 . 0 5 0 . 4 7 0 . 7 8 0 . 9 3 0 . 6 e 
0 . 6 1 0 . 1 6 - 0 . 3 3 - 0 . 7 1 - 0 . 9 3 - 0 . 9 6 - 0 . 7 5 - 0 . 3 6 0 . 0 9 0 . 4 7 0 . 7 1 0 . 7 8 0 . 6 3 0 . 2 7 - 0 . 1 7 - 0 . 5 4 - 0 . 7 6 - 0 . 7 9 - 0 . 6 2 - 0 . 2 6 0 . 1 9 0 . 6 0 0 . 8 7 0 . 9 ? 
0 . 8 6 0 . 5 2 0 . 0 4 - 0 . 4 2 - 0 . 7 6 - 0 . 9 2 - 0 . 8 7 - 0 . 6 0 - 0 . 1 9 0 , 2 4 0 , 5 7 8 , 7 6 0 , 7 6 0 . 5 4 0 . 1 4 - 0 . 2 9 - 0 . 6 1 - 0 . 7 6 - 0 . 7 3 - 0 . 5 0 - 8 . 1 2 0 . 3 1 0 . 6 7 0 . 8 9 
0 . 9 4 0 . 7 7 0 . 4 0 - 0 . 0 6 - 0 . 4 6 - 0 . 7 2 - 0 . 8 1 - 0 . 7 0 - 0 . 4 0 0 . 0 0 0 . 3 7 0 . 6 4 0 . 7 7 8 . 7 8 0 . 4 2 0 . 0 3 - 0 . 3 5 - 0 . 6 0 - 0 . 6 9 - 0 . 6 1 - 0 . 3 6 0 . 0 1 0 . 3 8 0 . 6 7 
1 . 8 4 0 . 8 4 0 . 6 4 S . 2 8 - 0 . 1 2 - 0 . 4 3 - 0 . 6 0 - 0 . 6 3 - 0 . 4 8 - 8 . 1 9 0 . 1 5 0 . 4 5 8 . 6 6 8 . 7 2 0 . 6 0 9 . 3 1 - 0 . 0 4 - 0 . 3 4 - 0 . 5 2 - 0 . 5 7 - 8 . 4 7 - 0 . 2 3 0 . 0 8 8 . 3 6 
0 . 6 1 0 . 7 3 0 . 7 0 0 . 4 9 0 . 1 8 - 0 . 1 2 - 0 . 3 3 - 0 . 4 4 - 0 . 4 2 - 0 . 2 7 - 0 . 8 2 0 . 2 5 8 . 4 8 9 . 6 3 0 . 6 4 0 . 5 0 0 . 2 4 - 0 . 0 4 - 0 . 2 6 - 0 . 3 9 - 0 . 4 2 - 0 . 3 4 - 0 . 1 5 0 . 0 9 
DATUM OF P R E D I C T I O N S = MEAN S E A L E V E L 
T I D A L P R E D I C T I O N S P R E P A R E D BY T I D A L C O M P U T A T I O N AND S T A T I S T I C S S E C T I O N , 
I N S T I T U T E OF O C E A N O G R A P H I C S C I E N C E S , B I D S T O N O B S E R V A T O R Y , B I R K E N H E A D , M E R S E Y S I D E , U K . C O P Y R I G H T R E S E R V E D 
-29-
T I M E Z O N E G M T 
D 
1 M 
2 T U 
3 W 
4 T H 
5 F 
6 S A 
7 S U 
8 M 
9 T U 
1 0 W 
1 1 T H 
1 2 F 
1 3 S A 
1 4 S U 
1 5 M 
1 6 T U 
1 7 W 
1 8 T H 
1 9 F 
2 0 S A 
2 1 S U 
2 2 M 
2 3 T U 
2 4 W 
2 5 T H 
2 6 F 
2 7 S A 
2 8 S U 
2 9 M 
3 0 T U 
3 1 W 
N O R T H S e * - M U T T O N F I E L D 
L A T 6 1 0 0 N L O N G 1 2 4 E U N I T S M E T K h o 
O C T O B E R 1 9 8 4 
0 0 0 0 0 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 1 0 0 0 1 1 0 0 1 2 0 0 1 3 0 0 1 4 0 0 1 5 0 0 1 6 0 0 1 7 0 0 1 8 0 0 1 9 0 0 2 0 0 0 2 1 0 0 2 2 0 0 2iOo 
0 . 3 2 0 . 5 0 0 . 5 8 0 . 5 4 0 . 3 7 0 . 1 4 - 0 . 0 6 - 0 . 2 0 - 0 . 2 6 - 0 . 2 4 - 0 . 1 1 0 . 0 8 0 . 2 9 , 0 . 4 6 0 . 5 6 0 . 5 5 0 . 4 2 0 . 2 2 0 . 0 2 - 0 . 1 5 - 0 . 2 6 - 0 . 3 0 - 0 . 2 5 - 0 . 1 5 
0 . 0 4 0 . 2 2 0 . 3 6 0 . 4 3 0 . 4 0 0 . 2 9 0 . 1 5 0 . 0 3 - 0 . 0 7 - 0 . 1 2 - 3 . 1 1 - 0 . 0 3 0 . 1 1 0 . 2 6 0 . 4 0 0 . 4 8 0 . 4 8 0 . 3 9 0 . 2 6 0 . 1 1 - 0 . 0 4 - 0 . 1 5 - 0 . 2 3 - 0 . 2 A 
- 0 . 1 7 - 8 . 0 5 0 , 1 0 0 . 2 3 0 . 3 1 0 . 3 2 0 . 2 8 0 . 2 0 0 . 1 1 0 . 0 2 - 0 . B 5 - 0 . 0 7 - 0 . 0 3 0 . 0 6 0 . 1 9 0 . 3 2 0 . 4 1 0 . 4 4 8 . 4 1 0 . 3 2 0 . 1 9 0 . 0 4 - 0 . 1 1 - 0 . 2 2 
- 0 . 2 8 - 0 . 2 5 - 0 . 1 5 - 0 . 0 1 0 . 1 3 8 . 2 4 0 . 3 1 0 . 3 1 0 . 2 6 0 . 1 7 B . 0 5 - 0 . 0 5 - 0 . 1 1 - 0 . 1 0 - 0 . 0 2 8 . 1 2 0 . 2 6 0 . 3 9 0 . 4 6 0 . 4 6 0 . 3 9 0 . 2 4 0 . 0 5 - 0 . 1 4 
- 0 . 2 9 - 0 . 3 7 - 0 . 3 5 - 0 . 2 4 - 0 . 0 7 0 . 1 0 0 . 2 5 0 . 3 5 0 . 3 6 0 . 2 9 0 . 1 6 0 . 0 0 - 0 . 1 4 - 8 . 2 1 - 0 . 2 0 - 8 . 1 0 0 . 0 7 0 . 2 6 0 . 4 2 0 . 5 1 0 . 5 2 0 . 4 2 0 . 2 3 - 0 . 0 1 
- 0 . 2 3 - 0 . 4 0 - 0 . 4 7 - 0 . 4 3 - 0 . 2 8 - 0 . 0 7 0 . 1 5 0 . 3 2 0 . 4 1 0 . 4 0 0 . 2 8 0 . 0 8 - 0 . 1 2 - 0 . 2 7 - 0 . 3 4 - 0 . 2 9 - 0 . 1 4 0 . 0 8 0 . 3 1 9 . 4 9 0 . 5 8 0 . 5 5 0 . 4 0 0 . 1 S 
- 0 . 1 3 - 0 . 3 7 - 0 . 5 3 - 0 . 5 6 - 0 . 4 6 - 0 . 2 5 0 . 0 1 0 . 2 5 0 . 4 1 0 . 4 7 9 . 3 9 8 . 1 9 - 8 . 0 5 - 0 . 2 8 - 0 . 4 2 - 8 . 4 4 - 0 . 3 4 - 0 . 1 2 0 . 1 6 0 . 4 1 0 . 5 8 0 . 6 3 0 . 5 4 0 . 3 2 
0 . 0 1 - 0 . 2 9 - 0 . 5 2 - 0 . 6 3 - 0 . 5 9 - 0 . 4 1 - 0 . 1 4 0 . 1 5 0 . 3 7 0 . 5 0 0 . 4 9 0 . 3 3 0 . 0 6 - 0 . 2 2 - 0 . 4 4 - 0 . 5 3 - 0 . 4 9 - 0 . 3 1 - 0 . 0 2 0 . 2 9 0 . 5 3 0 . 6 6 0 . 6 5 0 . 4 6 
0 . 1 8 - 0 . 1 7 - 0 . 4 6 - 0 . 6 3 - 0 . 6 7 - 0 . 5 5 - 0 . 2 9 0 . 0 2 0 . 3 0 0 . S O 0 . 5 6 0 . 4 6 0 . 2 1 - 0 . 1 1 - 0 . 3 9 - 0 . 5 6 - 0 . 5 9 - 0 . 4 6 - 0 . 2 0 0 . 1 4 0 . 4 4 0 . 6 4 0 . 7 1 0 . 6 2 
0 . 3 6 0 . 0 0 - 0 . 3 4 - 0 . 5 8 - 0 . 6 8 - 0 . 6 3 - 0 . 4 2 - 0 . 1 1 0 . 2 1 0 . 4 6 0 . 5 9 0 . 5 7 8 . 3 7 0 . 8 6 - 8 . 2 7 - 0 . 5 2 - 0 . 6 2 - 0 . 5 6 - 0 . 3 5 - 0 . 0 3 0 . 3 1 0 . 5 8 0 . 7 2 0 . 7 1 
0 . 5 3 0 . 2 0 - 0 . 1 7 - 0 . 4 7 - 0 . 6 4 - 0 . 6 5 - 0 . 5 1 - 0 . 2 3 0 . 1 0 0 . 3 9 0 . 5 8 0 . 6 3 8 . 5 2 0 . 2 4 - 0 . 1 0 - 0 . 4 0 - 0 . 5 7 - 0 . 6 0 - 0 . 4 6 - 0 . 1 8 0 . 1 7 0 . 4 7 0 . 6 7 0 . 7 4 
0 . 6 S 0 . 3 9 0 . 0 3 - 0 . 3 1 - 0 . 5 3 - 0 . 6 1 - 0 . 5 4 - 0 . 3 2 - 0 . 0 1 0 . 3 0 0 . 5 3 0 . 6 5 0 . 6 2 0 . 4 2 0 . 1 0 - 0 . 2 3 - 0 . 4 6 - 0 . 5 6 - 0 . 5 0 - 0 . 2 9 0 . 0 1 0 . 3 3 0 . 5 8 0 . 7 1 
0 . 7 1 0 . 5 4 0 . 2 3 - 0 . 1 1 - 0 . 3 8 - 0 . 5 2 - 0 . 5 1 - 0 . 3 7 - 0 . 1 0 0 . 2 8 0 . 4 5 0 . 6 2 0 . 6 6 0 . 5 6 0 . 3 0 - 0 . 0 3 - 0 . 3 0 - 0 . 4 6 - 0 . 4 8 - 0 . 3 6 - 0 . 1 2 0 . 1 8 0 . 4 5 0 . 6 3 
0 . 6 9 0 . 6 2 0 . 4 0 0 . 0 8 - 0 . 2 1 - 0 . 3 9 - 0 . 4 4 - 0 . 3 7 - 0 . 1 7 0 . 1 0 0 . 3 6 8 . 5 5 0 . 6 S 0 . 6 2 0 . 4 6 0 . 1 8 - 0 . 1 1 - 0 . 3 1 - 0 . 4 0 - 0 . 3 6 - 0 . 2 1 0 . 0 3 0 . 2 9 0 . 4 Y 
0 . 6 1 0 . 6 2 0 . 5 0 0 . 2 6 - 0 . 0 2 - 0 . 2 3 - 0 . 3 3 - 0 . 3 2 - 0 . 2 0 0 . 0 0 0 . 2 4 0 . 4 4 0 . 5 8 0 . 6 2 0 . 5 4 0 . 3 5 0 . 0 9 - 0 . 1 3 - 0 . 2 7 - 0 . 3 1 - 0 . 2 4 - 0 . 0 9 0 . 1 2 0 . 3 2 
0 . 4 8 0 . S 5 0 . 5 2 0 . 3 8 0 . 1 6 - 0 . 0 6 - 0 . 2 0 - 0 . 2 4 - 0 . 2 0 - 0 . 0 7 0 . 1 1 0 . 3 1 0 . 4 6 0 . 5 5 0 . 5 5 0 . 4 6 0 . 2 7 0 . 0 6 - 0 . 1 1 - 0 . 2 0 - 0 . 2 2 - 0 . 1 6 - 0 . 0 4 O . L I 
0 . 2 9 0 . 4 1 0 . 4 6 0 . 4 2 0 . 2 9 0 . 1 2 - 0 . 0 3 - 0 . 1 2 - 0 . 1 4 - 0 . 1 0 0 . 0 0 0 . 1 5 0 . 3 0 0 . 4 1 0 . 4 8 0 . 4 8 0 . 4 0 0 . 2 5 0 . 0 8 - 8 . 0 5 - 0 . 1 4 - 0 . 1 8 - 0 . 1 5 - 0 . 0 6 
0 . 0 7 0 . 2 0 0 . 3 1 0 . 3 7 0 . 3 6 0 . 2 7 0 . 1 5 0 . 0 4 - 0 . 0 4 - 0 . 0 8 - 8 . 0 7 0 . 0 0 0 . 1 0 0 . 2 3 0 . 3 4 0 . 4 2 0 . 4 4 0 . 3 9 0 . 2 8 0 . 1 4 0 . 0 0 - 0 . 1 2 - 0 . 2 0 - 0 . 2 ^ 
- 0 . 1 6 - 0 . 0 5 0 . 0 9 0 . 2 3 0 . 3 2 0 . 3 5 0 . 3 2 0 . 2 3 0 . 1 2 0 . 0 1 - 0 . 0 7 - 0 . 1 1 - 0 . 0 8 0 . 0 1 0 . 1 4 0 . 2 8 0 . 4 0 0 . 4 6 0 . 4 5 0 . 3 6 0 . 2 1 0 . 0 3 - 0 . 1 5 - 0 . 2 9 
- 0 . 3 5 - 0 . 3 1 - 0 . 1 8 - 0 . 0 1 0 . 1 8 0 . 3 4 0 . 4 1 0 . 4 1 0 . 3 2 0 . 1 8 0 . 0 1 - 0 . 1 3 - 0 . 2 1 - 0 . 2 9 - 0 . 1 1 0 . 0 6 0 . 2 6 0 . 4 3 0 . 5 4 0 . 5 5 0 . 4 6 0 . 2 6 0 . 0 1 - 0 . 2 4 
- 0 . 4 3 - 0 . 5 1 - 0 . 4 6 - 0 . 3 0 - 0 . 0 6 0 . 2 0 0 . 4 1 0 . 5 2 0 . 5 2 0 . 4 0 0 . 1 9 - 0 . 0 5 - 0 . 2 5 - 0 . 3 5 - 0 . 3 4 - 0 . 2 1 8 . 0 3 8 . 3 0 0 . 5 3 0 . 6 7 0 . 6 7 0 . 5 4 0 . 2 8 - 0 . 0 6 
- 0 . 3 7 - 0 . 5 9 - 0 . 6 6 - 0 . 5 8 - 0 . 3 5 - 0 , 0 3 0 . 2 8 0 . 5 2 0 . 6 4 0 . 6 1 0 . 4 3 0 . 1 4 - 0 . 1 7 - 0 . 3 9 - 0 . 5 0 - 0 . 4 5 - 0 . 2 5 0 . 0 7 0 . 4 0 0 . 6 7 0 . 8 1 0 . 7 9 0 . 5 9 0 . 2 4 
- 0 . 1 7 - 0 , 5 1 - 0 . 7 3 - 0 . 7 7 - 0 . 6 3 - 0 . 3 3 0 . 0 6 0 . 4 1 0 . 6 6 0 . 7 5 0 . 6 6 0 . 4 0 0 . 0 3 - 0 . 3 1 - B . 5 4 - 8 . 6 1 - 0 . 5 0 - 0 . 2 2 0 . 1 6 0 . 5 4 0 . 8 1 0 . 9 3 0 . 8 6 O . S D 
0 . 1 6 - 0 . 2 8 - 0 . 6 3 - 0 . 8 1 - 0 . 8 0 - 0 . 5 9 - 0 . 2 1 0 . 2 1 0 . 5 6 0 . 7 8 8 . 8 2 0 . 6 6 0 . 3 1 - 8 . 1 0 - 0 . 4 4 - 0 . 6 4 - 0 . 6 6 - 0 . 4 9 - 0 . 1 4 0 . 2 9 0 . 6 7 0 . 9 2 1 . 0 0 0 . 8 ? 
0 . 5 3 0 . 0 6 - 0 . 3 8 - 0 . 6 8 - 0 . 8 2 - 0 . 7 4 - 0 . 4 6 - 0 . 0 4 0 . 3 8 0 . 7 0 0 . 8 7 0 . 8 5 0 . 6 1 0 . 2 0 - 0 . 2 2 - 0 . 5 3 - 0 . 6 8 - 0 . 6 5 - 0 . 4 1 - 0 . 0 1 0 . 4 1 0 . 7 6 0 . 9 7 1 . F L O 
0 . 8 2 0 . 4 3 - 0 . 0 4 - 0 . 4 3 - 0 . 6 7 - 0 . 7 3 - 0 . 5 9 - 0 . 2 7 0 . 1 5 0 . 5 4 0 . 8 0 0 . 9 1 0 . 8 2 0 . 5 1 0 . 0 9 - 0 . 3 0 - 0 . 5 6 - 0 . 6 6 - 0 . 5 7 - 0 . 2 9 0 . 1 0 0 . 5 0 0 . 8 0 0 . 9 6 
0 . 9 4 0 . 7 1 0 . 3 1 - 0 . 1 0 - 0 . 4 2 - 0 . 5 8 - 0 . S 8 - 0 . 3 9 - 0 . 0 5 0 . 3 3 0 . 6 5 0 . 8 5 0 . 9 0 0 . 7 4 0 . 4 0 0 . 0 0 - 0 . 3 3 - 0 . 5 3 - 0 . 5 7 - 0 . 4 5 - 0 . 1 7 0 . 1 9 0 . 5 2 0 . 7 7 
0 . 8 8 0 . 8 2 0 . 5 7 0 . 2 1 - 0 . 1 2 - 0 . 3 5 - 0 . 4 4 - 0 . 3 9 - 0 . 1 8 0 . 1 3 8 . 4 5 0 . 7 1 ( . 
0 . 6 8 0 . 7 5 0 . 6 6 8 . 4 4 0 . 1 5 - 0 . 0 9 - 0 . 2 4 - 0 . 2 8 - 0 . 2 0 - 0 . 0 1 8 . 2 5 0 . 5 1 8 , 
0 . 4 0 0 . S 5 0 . 5 9 0 . 5 1 0 . 3 3 0 . 1 3 - 0 . 0 2 - 0 . 1 2 - 0 . 1 3 - 0 . 0 6 8 . 1 0 0 . 3 0 8 . 
8 5 0 . 8 3 0 . 6 4 0 . 3 1 - 0 . 0 3 - 0 . 3 0 - 0 . 4 4 - 0 . 4 6 - 0 . 3 3 - 0 . 0 8 0 . 2 2 0 . 4 9 
7 0 0 . 7 8 0 . 7 3 0 . 5 3 0 . 2 S - Q . 8 2 - 0 . 2 2 - 8 . 3 3 - 0 . 3 4 - 0 . 2 3 - 0 . 0 4 O . I Y 
S O 0 . 6 3 9 . 6 8 0 . 6 2 0 . 4 S 0 . 2 4 0 . 0 3 - 0 . 1 3 - 0 . 2 3 - 8 . 2 5 - 0 . 1 9 - 0 . 0 5 
0 . 1 3 0 . 2 9 0 . 4 1 0 . 4 5 0 . 3 9 0 . 2 8 0 . 1 6 0 . 0 5 - 0 . 0 2 - 0 . 0 3 0 . 0 2 0 . 1 3 0 . 2 8 0 . 4 3 0 . 5 4 0 . 5 8 8 . 5 3 0 . 4 1 0 . 2 6 0 . 0 9 - 0 . 0 5 - 0 . 1 6 - 0 . 2 1 - 0 , 1 9 
D A T U M O f P R E D I C T I O N S = M E A N S E A L E V E L 
T I D A L P R E D I C T I O N S P R E P A R E D B Y T I D A L C O M P U T A T I O N A N D S T A T I S T I C S S E C T I O N , 
I N S T I T U T E O F OCEANOGRAPHIC S C I E N C E S , B I D S T O N O B S E R V A T O R Y , B I R K E N H E A D , M E R S E Y S I D E , U K , C O P Y R I G H T R E S E R V E D 
-30-
T I N E Z O N E GMT 
D 
1 TH 
2 F 
3 SA 
4 SU 
5 M 
6 TU 
7 W 
8 TH 
9 F 
1 0 SA 
1 1 SU 
1 2 M 
1 3 TU 
1 4 W 
1 5 TH 
1 6 F 
1 7 SA 
1 8 SU 
1 9 M 
2 0 TU 
2 1 W 
2 2 TH 
2 3 F 
2 4 SA 
2 5 SU 
2 6 M 
2 7 TU 
2 8 W 
2 9 TH 
3 0 F 
N O R T H SEA - H U T T O N F I E L D 
LAT 6 1 0 0 N LONG 1 2 4 E 
N O V E M B E R 1 9 8 4 
U N I T S M E T R E 6 
0 0 0 0 0 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 1 0 0 0 1 1 0 0 1 2 0 0 1 3 0 0 1 4 0 0 1 5 0 0 1 6 0 0 1 7 0 0 1 8 0 0 1 9 0 0 2 0 0 0 2 1 0 0 2 2 0 0 2 3 i i u 
- 0 . 1 0 0 , 0 4 0 . 1 8 0 . 2 9 0 . 3 4 0 . 3 3 0 . 2 8 0 . 2 0 0 . 1 1 0 . 0 4 0 . 0 0 0 . 0 2 0 . 0 9 0 . 2 1 0 . 3 4 0 . 4 4 0 . 5 0 0 . 4 9 0 . 4 1 0 . 2 9 0 . 1 4 - 0 . 0 2 - 0 . 1 5 - 0 . 2 i 
- 0 . 2 4 - 0 . 1 7 - 0 . 0 5 0 . 1 0 0 . 2 2 0 , 3 0 0 . 3 3 0 . 3 0 0 . 2 3 0 . 1 3 0 . 0 3 - 0 . 0 4 - 0 . 0 5 0 . 0 1 0 . 1 2 0 . 2 6 0 . 3 8 0 . 4 6 0 . 4 9 0 . 4 4 0 . 3 2 0 . 1 5 - 0 . 0 4 - 0 . 2 u 
- 0 . 3 0 - 1 . 3 1 - 0 . 2 4 - 0 . 1 0 0 . 0 6 0 , 2 2 0 . 3 3 0 . 3 7 8 . 3 4 0 . 2 3 9 . 0 9 - 0 . 0 4 - 0 . 1 3 - 0 . 1 5 - 0 . 0 8 0 . 0 5 0 . 2 2 0 . 3 8 0 . 4 8 0 . 5 2 8 . 4 6 0 . 3 2 0 . 1 1 - 0 . 1 1 
- 0 . 2 9 - 0 . 3 9 - 0 . 3 9 - 0 . 2 8 - 0 . 1 0 0 . 1 0 0 . 2 8 8 . 3 9 0 . 4 2 0 . 3 5 8 . 1 9 0 . 0 1 - 0 . 1 5 - 0 . 2 5 - 0 . 2 5 - 0 . 1 5 0 . 0 3 0 . 2 4 0 . 4 3 0 . 5 4 0 . 5 6 0 . 4 7 0 . 2 7 0 . 0 2 
- 0 . 2 2 - 0 . 4 0 - 0 . 4 7 - 0 . 4 3 - 0 . 2 6 - 0 . 0 3 0 . 2 0 3 . 3 8 0 . 4 8 0 - 4 6 6 . 3 3 0 . 1 1 - 0 . 1 2 - 0 . 2 8 - 0 . 3 6 - 8 . 3 1 - 0 . 1 5 0 . 0 8 0 . 3 3 0 . 5 2 0 . 6 2 0 . 6 0 8 . 4 4 0 . 1 b 
- 0 . 1 1 - 8 . 3 5 - 0 . 5 0 - 0 . 5 2 - 0 . 4 0 - 0 . 1 8 0 . 1 0 3 . 3 4 0 . 5 1 8 . 5 6 0 . 4 7 0 . 2 6 - 0 . 0 1 - 0 . 2 5 - 0 . 4 0 - 0 . 4 3 - 0 . 3 2 - 0 . 8 9 0 . 2 0 0 . 4 5 0 . 6 3 0 . 6 8 0 . 5 9 0 . 3 o 
0 . 0 5 - 0 . 2 5 - 0 . 4 6 - 0 . 5 5 - 0 . 5 0 - 0 . 3 1 - 0 . 0 2 0 . 2 7 0 . 5 0 0 . 6 2 3 . 6 0 0 . 4 3 0 . 1 5 - 0 . 1 5 - 0 . 3 7 - 0 . 4 8 - 0 . 4 3 - 0 . 2 5 8 . 0 4 0 . 3 4 0 . 5 9 0 . 7 2 0 . 7 1 0 . 5 4 
0 . 2 4 - 0 . 0 9 - 0 . 3 7 - 0 . 5 3 - 0 . 5 4 - 0 . 4 1 - 0 . 1 4 0 . 1 7 0 . 4 5 0 - 6 4 0 . 7 0 0 . 5 9 8 . 3 4 0 . 0 1 - 0 . 2 8 - 8 . 4 5 - 0 . 4 9 - 0 . 3 7 - 0 . 1 2 0 . 2 0 0 . 4 9 0 . 7 0 0 . 7 7 0 . 6 O 
0 . 4 4 0 . 1 0 - 0 . 2 2 - 0 . 4 4 - 0 . 5 3 - 0 . 4 6 - 0 . 2 4 0 . 0 6 0 . 3 7 8 . 6 1 3 - 7 4 0 - 7 2 8 - 5 3 8 . 2 1 - 0 . 1 2 - 0 - 3 6 - 0 - 4 8 - 0 - 4 4 - 0 - 2 5 0 , 0 5 0 . 3 6 0 . 6 2 0 . 7 6 0 . 7 a 
0 . 6 0 0 . 3 0 - 0 . 0 4 - 0 . 3 1 - 0 . 4 6 - 0 . 4 6 - 0 . 3 1 - 0 . 0 4 0 . 2 7 0 . 5 5 0 . 7 3 0 . 7 9 8 . 6 8 0 . 4 2 0 . 8 8 - 0 . 2 2 - 0 . 4 0 - 0 . 4 5 - 8 . 3 5 - 0 . 1 1 0 . 2 0 0 . 4 9 0 . 6 9 0 . 7 7 
0 . 7 1 0 . 4 8 0 . 1 6 - 0 . 1 4 - 0 . 3 4 - 0 . 4 1 - 0 . 3 4 - 0 . 1 3 0 . 1 6 0 . 4 5 0 . 6 7 0 . 7 9 8 . 7 7 0 . 5 9 0 . 2 9 - 8 . 8 3 - 0 . 2 8 - 0 . 4 0 - 0 . 3 8 - 0 - 2 3 0 . 0 3 0 . 3 2 0 - 5 6 0 . 7 1 
0 . 7 3 0 . 6 1 0 . 3 5 8 . 0 4 - 0 . 2 0 - 0 . 3 3 - 0 - 3 3 - 0 . 2 0 0 . 0 4 0 . 3 2 0 . 5 7 0 . 7 3 8 . 7 9 0 . 7 0 0 . 4 8 0 . 1 8 - 8 . 1 0 - 0 . 2 9 - 8 . 3 5 - 0 . 3 0 - 0 . 1 2 0 . 1 3 0 . 3 8 0 . 5 7 
0 . 6 7 0 . 6 5 8 . 4 9 0 . 2 3 - 0 . 0 3 - 0 . 2 0 - 0 . 2 7 - 0 . 2 2 - 0 . 8 6 8 . 1 7 8 . 4 2 0 . 6 1 0 . 7 2 0 . 7 3 0 . 6 1 9 . 3 7 0 . 8 9 - 0 . 1 3 - 0 . 2 7 - 0 . 3 0 - 0 . 2 3 - 0 . 0 5 0 . 1 7 0 . 3 a 
0 . 5 3 8 . 6 0 0 . 5 5 0 . 3 9 0 . 1 6 - 0 . 8 4 - 0 . 1 6 - 0 . 1 9 - 0 . 1 3 8 . 0 3 8 . 2 4 0 . 4 4 8 . 5 9 8 . 6 7 0 . 6 5 0 . 5 1 0 . 2 9 0 . 0 6 - 0 . 1 3 - 0 . 2 4 - 0 . 2 6 - 0 . 1 9 - 0 . 0 4 0 . 1 5 
0 . 3 3 0 . 4 6 0 . 5 1 8 . 4 6 0 . 3 2 0 . 1 4 - 0 . 0 1 - 0 . 1 1 - 0 . 1 3 - 0 . 8 7 8 . 8 6 8 . 2 3 0 . 4 0 0 . 5 3 0 . 6 0 0 . 5 7 0 . 4 5 0 . 2 7 0 . 0 7 - 6 . 1 0 - 0 . 2 1 - 0 . 2 6 - 0 . 2 1 - 0 . 0 9 
0 . 0 8 0 . 2 5 0 . 3 8 8 . 4 4 0 . 4 2 8 . 3 1 0 . 1 7 0 . 0 4 - 0 . 8 5 - 0 . 0 9 - 8 . 0 6 0 . 0 3 0 , 1 8 0 . 3 3 0 . 4 6 8 . 5 4 0 . 5 3 0 . 4 4 0 . 2 9 0 , 1 0 - 0 . 0 8 - 0 . 2 2 - 0 , 3 0 - 8 . 2 6 
- 0 . 1 8 - 0 , 0 2 0 . 1 6 0 . 3 2 8 . 4 1 8 . 4 2 0 . 3 5 0 . 
- 0 . 3 8 - 8 . 2 9 - 0 . 1 1 0 . 1 1 0 . 3 0 0 , 4 4 0 , 4 8 0 , 
- 0 , 4 7 - 8 . 4 9 - 0 . 3 8 - 0 . 1 6 0 . 1 0 0 . 3 5 0 . 5 2 0 . 5 7 0 . 5 1 0 . 3 4 8 . 1 1 - 0 . 1 1 - 8 . 2 6 - 0 . 3 1 - 0 . 2 4 - 8 . 0 5 0 . 2 0 0 . 4 6 0 . 6 4 0 . 7 2 0 . 6 6 0 . 4 6 0 . 1 6 - 0 . 1 6 
- 0 . 4 2 - 8 . 5 7 - 0 . 5 7 - 0 . 4 2 - 0 . 1 5 0 . 1 7 0 . 4 5 0 . 6 3 0 . 6 8 0 . 5 8 0 . 3 5 8 . 0 6 - 0 . 2 1 - 0 . 3 7 - 0 . 4 1 - 0 . 3 0 - 0 . 0 6 0 . 2 5 0 . 5 5 8 , 7 5 0 , 8 2 0 , 7 4 0 . 4 8 0 . 1 3 
2 3 0 . 8 9 - 8 . 0 3 - 0 . 1 0 - 8 . 1 1 - 0 . 0 4 0 . 8 9 0 . 2 6 8 . 4 1 0 . 5 2 
4 3 0 . 3 0 0 . 1 2 - 5 . 0 5 - 0 . 1 7 - 9 , 2 0 - 0 . 1 4 0 . 0 1 8 , 2 1 0 , 4 1 
0 , 5 5 0 . 4 9 0 . 3 4 0 . 1 4 - 0 . 8 7 - 0 . 2 6 - 0 . 3 7 
0 . 5 6 0 . 6 2 0 . 5 7 0 . 4 1 0 , 1 7 - 0 , 1 0 - 0 , 3 3 
- 0 , 2 3 - 0 . 5 1 - 0 . 6 4 - 0 . 6 1 - 0 . 4 0 - 8 . 0 7 0 . 2 9 8 . 5 8 0 . 7 5 
0 . 0 7 - 0 . 3 0 - 0 . 5 6 - 0 . 6 6 - 0 . 5 7 - 0 . 3 1 0 . 0 7 0 . 4 4 0 . 7 2 
0 . 4 1 8 . 0 0 - 0 . 3 5 - 8 . 5 7 - 0 . 6 1 - 8 . 4 7 - 0 
0 . 7 0 0 . 3 3 - 0 , 0 7 - 0 . 3 7 - 0 . 5 2 - 0 . 5 1 - 0 . 3 2 0 . 0 2 0 . 4 1 
0 . 8 5 0 . 5 9 0 . 2 4 - 8 . 1 1 - 0 . 3 4 
0 . 7 7 0 . 6 1 6 . 3 1 - 8 . 0 3 - 0 , 3 2 - 6 . 4 8 - 0 . 4 8 - 0 . 3 3 - 8 . 0 2 0 . 3 4 0 . 6 5 0 . 8 5 0 . 9 1 0 , 7 7 8 , 4 7 
0 . 8 6 9 . 8 3 0 . 6 0 8 , 2 4 - 0 , 1 3 - 8 . 4 1 - 0 . 5 5 - 0 . 5 1 - 0 . 3 0 0 . 0 5 0 , 4 3 0 , 7 4 0 , 9 2 0 , 9 4 0 . 7 o 
1 6 0 . 2 4 0 . 6 0 8 , 8 5 0 . 9 4 0 . 8 4 0 , 5 5 0 . 1 5 - 0 . 2 2 - 0 . 4 8 - 0 . 5 7 - 0 . 5 0 - 0 . 2 4 0 . 1 3 0 . 5 0 0 . 7 9 0 . 9 5 0 . 9 ^ 
4 4 - 0 . 3 7 - 0 . 1 4 0 . 2 0 0 , 5 5 8 . 8 1 0 . 9 6 0 . 9 3 0 . 7 2 3 6 - 0 . 0 1 - 0 . 3 1 - 0 . 4 8 - 0 . 5 0 - 0 . 3 6 - 0 . 0 9 0 . 2 5 0 . 5 4 0 . 7 5 
8 4 8 . 9 2 8 . 8 5 0 . 6 1 0 . 2 7 - 8 . 0 6 - 0 . 3 0 - 0 . 4 3 - 0 . 4 3 - 0 . 2 8 - 0 . 0 3 0 . 2 5 8 . 7 3 0 . 4 7 0 . 1 5 - 0 . 1 2 - 0 . 2 8 - 0 . 3 3 - 0 . 2 2 0 . 0 2 0 . 3 3 8 . 6 3 
»ATUM O F P R E D I C T I O N S = MEAN S E A L E V E L 
T I D A L P R E D I C T I O N S P R E P A R E D BY T I D A L C O M P U T A T I O N AND S T A T I S T I C S S E C T I O N , 
I N S T I T U T E OF O C E A N O G R A P H I C S C I E N C E S , B I D S T O N O B S E R V A T O R Y , B I R K E N H E A D , M E R S E Y S I D E , U K . C O P Y R I G H T R E S E R V E D 
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NORTH SEA - MUTTON F I E L D 
LAT 6 1 0 0 N LONG 1 2 4 E 
DECEMBER 1 9 8 4 
U N I T S M E T R E S 
0 0 0 0 0 0 1 0 0 0 2 0 0 0 3 0 0 0 4 0 0 0 5 0 0 0 6 0 0 0 7 0 0 0 8 0 0 0 9 0 0 1 0 0 0 1 1 0 0 1 2 0 0 1 3 0 0 1 4 0 0 1 5 0 0 1 6 0 0 1 7 0 0 1 8 0 0 1 9 0 0 2 0 0 0 2 1 0 0 2 2 0 0 2 3 U u 
1 SA - 0 , 1 9 - 0 , 0 7 0 . P 8 0 . 2 1 0 . 2 9 0 . 3 1 0 . 2 7 0 . 1 8 0 . 0 8 - 0 , 0 1 - - 0 . 0 6 - 0 . 0 6 0 . 0 0 0 . 1 1 0 , 2 5 0 . 3 8 0 . 4 5 0 . 4 7 0 . 4 1 0 , 2 9 0 . 1 3 - • 0 . 0 4 - 0 . 1 8 - - 0 . 2 / ' 
2 SU - 0 . 2 9 - 0 . 2 2 - 0 . 1 0 0 . 0 6 0 . 2 0 0 . 3 0 0 . 3 3 0 . 2 9 0 . 2 0 0 . 0 8 - 0 . 0 3 - 0 . 1 0 - 0 . 1 2 - • 0 . 0 6 0 , 0 5 0 . 2 0 0 . 3 5 0 . 4 4 0 . 4 7 0 , 4 2 0 . 2 9 0 . 1 2 - 0 . 0 7 - - 0 . 2 i 
3 M - 0 . 3 2 - 0 . 3 3 - 0 . 2 5 - 0 . 1 0 0 . 0 8 0 . 2 4 0 . 3 5 0 . 3 8 0 . 3 3 0 . 2 1 0 . 0 6 - 0 . 0 8 - 0 . 1 7 - 0 . 1 9 - 0 , 1 2 0 . 0 2 0 . 2 0 0 . 3 7 0 . 4 7 0 , 5 0 0 . 4 4 0 . 2 9 0 . 0 8 - - 0 . 1 3 
4 TU - 0 . 2 9 - 0 . 3 7 - 0 . 3 6 - 0 . 2 4 - 8 . 0 5 0 . 1 6 0 . 3 4 0 . 4 4 0 . 4 5 0 . 3 7 0 . 2 0 0 . 0 0 - 0 . 1 6 - 0 . 2 5 - 0 . 2 5 - • 0 . 1 5 0 . 0 4 0 . 2 5 0 . 4 3 0 . 5 4 0 . 5 5 0 . 4 5 0 . 2 6 0 . Q d 
5 U - 0 . 2 1 - 0 . 3 6 - 0 . 4 1 - 0 . 3 5 - 0 . 1 8 0 . 0 5 0 . 2 8 0 . 4 6 0 . 5 5 0 . 5 2 0 . 3 7 0 . 1 5 - 0 . 0 8 - 0 . 2 5 - 0 . 3 2 - 0 . 2 8 - 0 . 1 3 0 . 1 0 0 , 3 4 0 . 5 2 0 . 6 2 0 . 5 9 0 . 4 4 0 , 2 u 
5 
7 
8 
9 
10 
11 
12 
1 3 
1 4 
1 5 
16 
1 7 
18 
1 9 
20 
21 
22 
2 3 
2 4 
2 5 
26 
2 7 
28 
2 9 
lo 
3 1 
TH 
F 
SA 
SU 
M 
TU 
W 
TH 
F 
SA 
SU 
M 
TU 
W 
TH 
F 
SA 
SU 
M 
TU 
W 
TH 
F 
SA 
SU 
- 0 . 0 7 - 0 . 2 9 - 0 . 4 1 - 0 . 4 2 - 0 . 2 9 - 0 . 0 7 0 . 2 0 0 . 4 4 
0 . 1 1 - 0 . 1 6 - 0 . 3 5 - 0 . 4 3 - 0 . 3 7 - 0 . 1 8 0 . 0 9 0 . 3 7 0 . 5 9 
0 . 3 1 0 . 0 1 - 0 . 2 5 - 0 . 3 9 - 0 . 4 1 - 0 . 2 8 - 0 . 0 3 0 . 2 7 0 . 5 4 
. 6 0 0 . 6 4 0 . 5 5 0 . 3 4 0 . 0 7 - 0 . 1 7 - 0 . 3 3 - 0 . 3 7 - 0 . 2 7 - 0 . 0 6 0 . 2 0 0 . 4 5 0 . 6 2 0 . 6 8 0 . 6 0 0 . 3 9 
0 . 7 1 0 . 7 0 0 . 5 3 0 . 2 6 - 0 . 8 3 - 0 . 2 7 - 0 . 3 9 - 0 . 3 7 - 0 . 2 2 0 . 0 4 0 . 3 2 0 . 5 6 0 . 7 0 0 . 7 1 0 . 5 7 
0 . 7 3 0 . 7 9 0 . 7 0 0 . 4 6 0 . 1 5 - 0 . 1 5 - 0 . 3 5 - 0 . 4 2 - 0 . 3 5 - 0 . 1 4 0 . 1 5 0 . 4 3 0 . 6 4 0 . 7 4 0 . 6 9 
0 . 4 9 0 . 2 0 - 0 . 1 0 - 0 . 3 1 - 0 . 4 0 - 0 . 3 4 - 0 . 1 5 0 . 1 4 0 . 4 4 0 . 6 8 0 . 8 2 0 . 8 2 0 . 6 5 0 . 3 6 0 . 0 3 - 0 . 2 5 - 0 . 4 0 - 0 . 4 2 - 0 . 2 9 - 0 . 0 4 0 . 2 6 0 . 5 2 0 . 6 9 0 . 7 4 
0 . 6 4 0 . 3 9 0 . 0 8 - 0 . 1 8 - 0 . 3 4 - 0 . 3 7 - 0 , 2 5 - 0 . 0 1 0 . 2 9 0 . 5 7 0 . 7 7 8 . 8 5 0 . 7 8 0 . 5 6 0 . 2 3 - 0 . 0 9 - 0 . 3 2 - 0 . 4 3 - 0 . 4 1 - 0 . 2 3 0 . 0 4 0 . 3 3 0 . 5 7 0 . 7 u 
0 . 7 0 0 . 5 5 0 . 2 8 - 0 . 0 1 - 0 . 2 4 - 0 . 3 4 - 0 . 3 2 - 0 . 1 6 0 . 1 1 0 . 4 1 0 . 6 5 0 . 8 1 0 . 8 3 0 . 7 1 0 . 4 4 0 . 1 2 - 0 . 1 8 - 0 . 3 7 - 0 . 4 4 - 0 . 3 8 - 0 . 1 8 0 . 1 0 0 . 3 7 0 . 5 6 
0 . 6 7 0 . 6 4 0 . 4 5 0 . 1 8 - 0 . 0 8 - 0 . 2 6 - 0 . 3 2 - 0 . 2 5 - 0 . 0 7 0 . 2 0 0 . 4 7 0 . 6 8 0 . 7 9 0 . 7 7 0 . 6 1 6 . 3 4 0 . 0 2 - 0 . 2 3 - 0 . 3 9 - 0 . 4 4 - 0 . 3 5 - 0 . 1 4 0 . 1 2 0 . 3 7 
0 . 5 5 0 . 6 2 0 . 5 6 0 . 3 6 0 . 1 1 - 0 . 1 1 - 0 . 2 5 - 0 . 2 8 - 0 . 2 0 - 0 . 0 1 0 . 2 4 0 . 4 8 6 . 6 6 0 . 7 4 0 . 7 0 0 . 5 2 0 . 2 5 - 0 . 0 3 - 0 . 2 6 - 0 . 4 0 - 0 . 4 3 - 0 . 3 3 - 0 . 1 3 0 . 1 1 
0 . 3 4 0 . 4 9 0 . 5 5 0 . 4 8 0 . 3 0 0 . 0 8 - 0 . 1 1 - 0 . 2 2 - 0 . 2 4 - 0 . 1 5 9 - 0 2 0 . 2 4 0 . 4 6 0 . 6 1 0 . 6 7 0 . 6 2 0 . 4 6 0 . 2 1 - 0 . 0 5 - 0 . 2 6 - 0 , 3 9 - 0 . 4 2 - 0 . 3 4 - 0 . 1 5 
0 . 0 7 0 . 2 9 0 . 4 4 0 . 4 9 0 . 4 3 0 . 2 8 0 . 0 9 - 0 , 0 8 - 0 , 1 9 - 0 , 2 1 - 0 , 1 4 0 , 0 1 0 . 2 1 0 . 4 1 0 . 5 6 0 . 6 2 0 , 5 8 0 . 4 3 0 . 2 0 - 0 . 0 4 - 0 . 2 5 - 0 . 3 9 - 0 . 4 3 - 0 . 3 6 
- 0 . 1 9 0 . 0 3 0 , 2 4 0 , 4 0 0 , 4 7 0 . 4 2 0 . 2 9 0 . 1 2 - 0 . 0 5 - 0 . 1 6 - 0 . 2 0 - 0 . 1 5 - 0 . 0 2 0 . 1 6 0 . 3 6 0 , 5 2 0 , 6 0 0 , 5 7 0 . 4 4 0 . 2 3 - 0 , 0 1 - 0 . 2 3 - 0 . 3 9 - 0 . 4 4 
- 0 . 3 8 - 0 . 2 2 0 . 0 0 0 . 2 2 0 . 3 9 0 . 4 8 0 . 4 6 0 . 3 4 0 . 1 6 - 0 . 0 2 - 0 . 1 6 - 0 . 2 2 - 0 . 2 0 - 0 . 0 8 0 . 1 1 0 , 3 2 0 . 5 0 0 . 6 0 0 . 6 0 0 . 4 8 0 . 2 7 0 . 0 1 - 0 . 2 3 - 0 . 4 U 
- 0 . 4 7 - 0 . 4 1 - 0 . 2 4 0 . 0 0 0 . 2 4 0 . 4 3 0 . 5 3 0 . 5 2 0 . 4 0 0 . 2 0 - 3 . 0 1 - 0 . 1 8 - 8 . 2 7 - 0 . 2 6 - 0 , 1 3 0 , 0 8 0 , 3 1 0 , 5 2 0 , 6 4 0 , 6 5 0 . 5 3 0 , 3 1 0 . 0 3 - 0 . 2 j 
- 0 . 4 2 - 0 . 4 9 - 0 . 4 2 - 0 . 2 3 0 , 0 4 0 . 3 1 0 . 5 2 0 . 6 2 0 . 6 0 0 . 4 6 0 , 2 2 - 0 . 0 3 - 0 . 2 3 - 0 . 3 4 - 0 . 3 2 - 0 , 1 8 0 , 0 6 0 . 3 3 0 , 5 6 0 , 7 0 0 , 7 1 0 , 5 8 0 . 3 3 0 . 0 3 
- 0 . 2 5 - 0 , 4 4 - 0 . 4 9 - 0 , 4 0 - 0 , 1 8 0 . 1 2 0 , 4 1 0 . 6 3 0 , 7 3 0 , 6 8 0 , 4 9 0 , 2 1 - 0 . 0 8 - 0 , 3 0 - 0 , 4 1 - 0 . 3 8 - 0 , 2 1 0 . 0 6 0 . 3 6 0 , 6 1 0 . 7 6 0 . 7 6 0 . 6 1 0 . 3 i 
0 . 0 0 - 0 . 2 8 - 0 . 4 5 - 0 , 4 8 - 0 . 3 5 - 0 . 0 9 0 , 2 4 8 . 5 4 0 , 7 5 0 . 8 3 0 - 7 4 0 . 4 9 8 . 1 6 - 0 . 1 5 - 6 . 3 8 - 0 . 4 8 - 0 . 4 3 - 0 , 2 2 0 , 0 9 0 . 4 1 0 . 6 6 0 , 8 0 0 . 7 8 O . o u 
0 . 2 9 - 0 . 0 4 - 0 , 3 0 - 0 , 4 5 - 0 , 4 4 - 0 . 2 7 0 . 0 3 0 , 3 7 0 . 6 7 0 , 8 5 0 . 8 9 0 . 7 5 8 . 4 5 0 . 0 9 - 0 . 2 3 - 0 . 4 5 - 0 . 5 3 - 0 . 4 5 - 0 , 2 1 0 . 1 2 0 . 4 5 0 . 6 9 0 . 8 1 0 . 7 o 
0 . 5 5 0 . 2 2 - 0 , 1 0 - 0 , 3 3 - 0 . 4 3 - 0 , 3 8 - 0 , 1 7 0 . 1 6 0 , 5 0 0 . 7 7 0 . 9 2 0 . 9 1 0 . 7 1 0 , 3 7 0 . 0 0 - 0 , 3 1 - 0 , 5 0 - 0 , 5 5 - 0 , 4 3 - 0 , 1 7 0 . 1 7 0 . 4 8 0 . 7 0 0 , 7 a 
0 . 7 0 0 . 4 5 0 . 1 3 - 0 . 1 5 - 0 , 3 4 - 0 , 4 0 - 0 , 3 0 - 0 , 0 5 0 . 2 8 0 . 6 0 0 . 8 3 0 . 9 3 0 . 8 6 0 . 6 2 0 . 2 7 - 0 . 0 9 - 0 , 3 7 - 0 , 5 3 - 0 . 5 4 - 0 . 3 9 - 0 . 1 1 0 . 2 1 0 , 4 9 0 . 6 7 
0 . 7 1 0 . 5 9 0 , 3 3 0 , 0 4 - 0 , 2 1 - 0 . 3 4 - 0 . 3 4 - 0 . 2 0 0 . 0 6 0 . 3 8 0 , 6 6 0 . 8 4 0 , 8 9 0 . 7 7 6 . 5 0 0 . 1 5 - 0 , 1 8 - 0 , 4 1 - 0 , 5 2 - 0 . 5 0 - 0 . 3 3 - 0 , 8 5 0 . 2 4 0 , 4 6 
0 . 6 1 0 . 6 1 0 , 4 6 0 . 2 1 - 0 , 0 5 - 0 , 2 4 - 0 , 3 2 - 0 . 2 8 - 0 . 1 1 0 . 1 5 0 , 4 4 0 . 6 7 0 . 8 0 0 . 7 9 0 . 6 4 0 . 3 6 0 . 0 4 - 0 . 2 4 - 0 . 4 2 - 0 . 4 9 - 0 , 4 3 - 0 . 2 5 0 . 0 0 0 . 2 i 
0 . 4 4 0 , 5 3 0 . 4 9 0 . 3 2 0 . 0 9 - 0 . 1 2 - 0 . 2 6 - 8 . 2 9 - 0 . 2 1 - 0 . 0 3 3 . 2 2 0 , 4 6 0 , 6 4 0 , 7 2 0 . 6 7 0 , 4 9 0 . 2 3 - 9 . 0 5 - 0 , 2 7 - 0 , 4 1 - 0 . 4 4 - 0 , 3 6 - 0 , 1 8 0 , 0 4 
0 . 2 4 0 . 3 9 0 . 4 3 0 . 3 6 0 . 2 8 0 . 8 0 - 0 . 1 6 - 0 . 2 5 - 0 . 2 5 - 0 , 1 5 8 . 0 3 0 . 2 4 0 . 
0 . 0 5 0 . 2 2 0 . 3 3 0 . 3 5 0 . 2 7 0 . 1 2 - 0 . 0 4 - 0 . 1 7 - 0 . 2 2 - 0 . 2 0 - 8 . 1 0 0 . 0 6 0 . 
- 0 . 1 1 0 , 0 6 0 . 2 0 0 . 2 9 0 . 2 9 0 . 2 1 0 . 0 9 - 0 . 0 5 - 0 . 1 5 - 0 . 1 9 - 0 . 1 6 - 0 . 0 « 0 . 
. 4 4 0 . 5 8 0 . 6 2 0 . 5 4 0 . 3 6 0 . 1 3 - 0 . 1 0 - 9 . 2 8 - 0 . 3 8 - 0 . 3 9 - 0 . 3 0 - 0 . 1 4 
, 2 4 0 . 4 0 0 . 5 1 0 . 5 2 0 . 4 3 0 . 2 7 0 . 0 7 - 0 . 1 3 - 0 . 2 7 - 0 . 3 4 - 0 , 3 4 - 0 . 2 5 
. 0 6 0 . 2 2 0 . 3 6 0 . 4 4 0 . 4 4 0 . 3 6 0 . 2 2 0 . 0 4 - 8 . 1 3 - 0 . 2 5 - 0 . 3 1 - 9 . 3 U 
- 0 . 2 3 - 0 . 0 9 0 . 0 6 0 . 1 9 0 . 2 7 0 , 2 7 0 , 2 1 0 . 1 0 - 0 . 0 2 - 0 . 1 1 - 0 . 1 6 - 0 . 1 5 - 0 . 0 8 0 . 0 4 0 . 1 9 0 . 3 2 0 . 4 0 0 . 4 0 0 . 3 3 0 . 2 1 0 . 0 4 - 0 . 1 1 - 8 . 2 3 - 0 . 3 U 
DATUM OF P R E D I C T I O N S = MEAN S E A L E V E L 
T I D A L P R E D I C T I O N S P R E P A R E D BY T I D A L C O M P U T A T I O N A N * S T A T I S T I C S S E C T I O N , 
I N S T I T U T E OF OC EANOGR A P H I C S C I E N C E S / B U S T O N O B S E R V A T O R Y , B I R K E N H E A D , M F R S E Y S I D E , U K , C O P Y R I G H T R E S E R V E D 
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15. APPENDIX 2 - Predicted High and Low Waters 
T I M E ZONE GMT 
NORTH S E A - MUTTON F I E L D 
L A T 6 1 0 0 N LONG 1 2 4 E 
T I M E S AND H E I G H T S OF H I G H AND LOW W A T E R S YEAR 1 9 8 4 
MAY J U N E J U L Y A U G U S T 
T I M E T I M E T I M E T I M E T I M E T I M E T I M E T I M E 
0 5 3 0 - 0 . 7 8 
1 1 1 4 4 0 . 5 5 
SU 1 7 3 6 - 0 . 6 3 
2 3 5 4 0 . 6 8 
0 6 1 2 - 0 . 7 3 
1 6 1 2 1 9 0 . 3 8 
M 1 8 0 1 - 0 . 5 9 
0 0 2 9 0 . 7 5 
1 0 6 5 3 - 0 . 9 3 
W 1 3 0 6 0 . 5 3 
1 8 5 3 - 0 . 7 2 
0 0 2 8 0 . 5 5 
1 6 0 6 4 2 - 0 . 7 1 
TH 1 2 5 6 0 . 3 5 
1 8 3 4 - 0 . 6 3 
0 6 1 9 - 0 . 8 1 
2 1 2 3 4 8 . 5 2 
M 1 8 2 2 - 0 . 6 2 
0 0 2 1 0 . 5 5 0 1 1 7 0 . 7 0 
1 7 0 6 4 8 - 8 . 7 1 2 0 7 4 1 - 0 . 8 6 
TU 1 2 5 6 0 . 3 2 TH 1 3 5 4 0 . 4 7 
1 8 3 4 - 0 . 5 8 1 9 4 0 - 0 . 6 5 
0 1 0 2 0 . 5 0 
1 7 0 7 1 3 - 0 . 6 4 
F 1 3 3 0 0 . 3 2 
1 9 0 9 - 0 . 5 5 
0 0 4 2 0 . 6 6 
3 0 7 1 0 - 0 . 8 1 
TU 1 3 2 4 0 . 4 7 
1 9 1 2 - 0 . 6 0 
0 0 5 7 0 . 4 9 0 2 0 6 0 . 6 3 
1 8 0 7 2 3 - 0 . 6 7 3 0 8 3 2 - 0 . 7 5 
W 1 3 3 3 0 . 2 6 F 1 4 4 3 0 . 4 0 
1 9 0 9 - 0 . 5 6 2 0 3 3 - 0 . 5 6 
0 1 3 8 0 . 4 5 
1 8 0 7 4 8 - 0 . 5 5 
SA 1 4 0 8 0 . 2 9 
1 9 4 8 - 0 . 4 5 
0 1 3 3 
4 0 8 0 5 
W 1 4 1 8 
2 0 0 5 
0.61 
- 0 . 7 9 
0 . 4 0 
- 0 . 5 6 
0 1 3 5 
1 9 0 8 0 1 
TH 1 4 1 2 
1 9 4 8 
0 . 4 3 
- 0 . 6 2 
0 .21 
- 0 . 5 1 
0 3 0 0 
4 0 9 2 8 
SA 1 5 3 6 
2 1 3 8 
0 . 5 3 
- 0 . 6 2 
0 . 3 5 
• 0 . 4 7 
0 2 1 8 
1 9 0 8 2 9 
SU 1 4 5 3 
2 0 3 9 
0 . 3 8 
- 0 . 4 5 
0 .26 
- 0 . 3 5 
0 2 2 7 
5 0 9 8 1 
TH 1 5 1 4 
2 1 0 4 
0 . 5 5 
- 0 . 7 4 
0 . 3 4 
- 0 . 5 1 
0 2 1 6 
2 0 0 8 4 3 
F 1 4 5 7 
2 0 3 6 
0 . 3 7 
- 0 . 5 6 
0.18 
- 0 . 4 5 
0 4 0 2 
5 1 0 3 1 
SU 1 6 4 0 
2 2 5 8 
0 . 4 3 
- 0 . 5 0 
0 . 3 2 
- 0 . 4 1 
0 3 0 5 
2 0 0 9 2 1 
M 1 5 4 8 
2 1 5 5 
0 . 3 2 
- 0 . 3 5 
0 . 2 4 
- 0 . 2 7 
0 3 2 7 
6 1002 
F 1 6 1 4 
221 0 
0 . 4 9 
- 0 . 6 9 
0 . 3 1 
- 8 . 4 8 
0 3 0 4 
2 1 0 9 3 4 
SA 1 5 4 9 
2 1 3 6 
0 . 3 1 
- 0 . 5 0 
0.16 
- 0 . 3 8 
0 5 1 5 
6 1 1 4 3 
M 1 7 5 3 
0 . 3 6 
- 0 . 4 2 
0 . 3 4 
0 4 0 9 
2 1 1 0 3 7 
TU 1 7 0 2 
2 3 2 9 
0 . 2 7 
- 0 . 2 9 
9 . 2 5 
- 0 . 2 7 
0 4 3 0 0 . 4 4 
7 1 1 0 6 - 0 . 6 3 
SA 1 7 1 9 0 . 3 0 
2 3 2 3 - 0 . 4 6 
0 3 5 7 0 . 2 7 0 0 2 2 - 0 . 4 1 
2 2 1 0 3 3 - 0 . 4 5 7 0 6 3 8 0 . 3 4 
SU 1 6 5 1 0 . 1 7 TU 1 2 5 2 - 0 . 3 9 
2 2 5 1 - 0 . 3 4 1 9 0 6 0 . 4 0 
0 5 3 3 0 . 2 5 
2 2 1 2 0 0 - 0 . 2 9 
W 1 8 2 2 0 . 3 1 
0 5 3 9 0 . 4 1 0 5 0 2 0 . 2 5 
8 1 2 1 0 - 0 . 5 9 2 3 1 1 3 7 - 0 . 4 2 
SU 1 8 2 4 0 . 3 5 M 1 7 5 8 0 . 2 2 
0 1 3 5 - 0 . 4 6 
8 0 7 5 1 0 . 3 6 
W 1 3 5 2 - 0 . 4 1 
2 0 0 6 0 . 4 8 
0 0 4 9 - 0 . 3 5 
2 3 0 6 5 7 0 . 3 0 
TH 1 3 1 0 - 8 . 3 6 
1 9 2 8 0 . 4 1 
—^ 4-— 
0 8 3 4 
9 0 6 4 9 
M 1 3 0 9 
1 9 2 6 
- 0 . 4 5 
0 . 4 2 
- 0 . 5 7 
0 . 4 2 
0 0 0 7 
2 4 0 6 1 2 
TU 1 2 3 9 
1 9 0 2 
- 0 . 3 5 
0 . 2 7 
- 0 . 4 2 
0 . 3 0 
0 2 3 6 
9 0 5 4 9 
TH 1 4 4 3 
2 0 5 6 
- 0 . 5 5 
0 . 4 0 
- 0 . 4 6 
0 . 5 6 
0 1 5 2 
2 4 0 5 0 4 
F 1 4 0 6 
2 0 2 2 
- 0 . 4 9 
0 . 3 9 
• 0 . 4 6 
0 . 5 3 
0 1 3 5 
1 0 0 7 5 4 
TU 1 4 0 2 
2 0 1 9 
- 0 . 5 3 
0 . 4 4 
- 0 . 5 6 
0 . 5 0 
0 1 1 3 
2 5 0 7 2 0 
U 1 3 3 4 
1 9 5 5 
- 0 . 4 0 
0 . 3 2 
- 0 . 4 6 
0 . 4 0 
0 3 2 4 
1 0 0 9 3 5 
F 1 5 2 5 
2 1 3 5 
- 0 . 6 3 
0 . 4 3 
- 0 . 5 2 
0.61 
0 2 4 4 
2 5 0 5 5 7 
SA 1 4 5 6 
2 1 0 5 
- 0 . 6 5 
0 . 4 9 
• 0 . 5 5 
0 . 6 5 
0 2 3 6 
1 1 0 5 5 0 
W 1 4 5 1 
2 1 8 7 
- 0 . 5 9 
0 . 4 8 
- 0 . 5 6 
B . S S 
0 2 0 9 
2 6 0 5 1 5 
TH 1 4 2 3 
2 0 4 2 
- 0 . 4 9 
0 . 3 9 
- 8 . 5 1 
0 . 5 1 
0 4 0 6 
1 1 1 0 1 4 
SA 1 6 0 2 
2 2 1 6 
- 0 . 7 0 
0 . 4 5 
- 0 . 5 9 
0 . 6 3 
0 3 3 2 
2 6 0 9 4 5 
SU 1 5 4 1 
2 1 5 5 
- 0 . 5 1 
0 . 5 5 
- 0 . 7 0 
0 . 7 5 
0 3 2 5 
1 2 0 9 4 1 
TH 1 5 3 6 
2 1 4 9 
- 0 . 6 4 
0 . 5 0 
- 0 . 5 6 
0 . 6 4 
0 2 5 5 
2 7 0 9 1 0 
F 1 5 1 0 
2 1 2 7 
• 0 . 6 1 
0 . 4 7 
- 0 . 5 8 
0 . 6 0 
0 4 4 1 
1 2 1 8 4 5 
SU 1 6 3 4 
2 2 4 9 
• 0 . 7 5 
8 . 4 5 
- 0 . 6 4 
0 . 6 3 
0 4 1 7 
2 7 1 0 3 0 
M 1 6 2 3 
2 2 4 0 
• 0 . 9 4 
0 . 6 4 
• 0 . 7 5 
0 . 5 3 
0 4 1 4 
1 3 1 0 2 6 
F 1 6 1 6 
2 2 3 0 
- 0 . 6 9 
0 . 5 0 
- 0 . 5 7 
0 . 6 6 
0 3 4 6 
2 5 0 9 5 9 
SA 1 5 5 5 
2 2 1 2 
- 0 . 7 3 
0 , 5 3 
- 0 . 6 5 
0 .68 
0 5 1 3 
1 3 1 1 2 0 
M 1 7 0 5 
2 3 2 3 
- 0 . 7 8 
0 . 4 3 
- 0 . 6 5 
0.61 
0 5 0 1 
2 8 1 1 1 5 
TU 1 7 0 5 
2 3 2 5 
•1.01 
0 . 6 7 
• 0 . 5 3 
0 . 8 7 
0 4 5 7 
1 4 1 1 0 6 
SA 1 6 5 4 
2 3 0 5 
- 0 . 7 2 
0 . 4 7 
- 0 . 5 9 
0 . 6 5 
0 4 3 3 
2 9 1 0 4 7 
SU 1 6 4 0 
2 2 5 7 
- 0 . 8 4 
0 . 5 5 
- 0 . 7 2 
0 . 7 4 
0 5 4 3 
1 4 1 1 5 1 
TU 1 7 3 3 
2 3 5 6 
- 0 . 7 8 
0 . 4 1 
- 0 . 6 9 
0 . 5 8 
0 5 4 4 
2 9 1 1 5 8 
W 1 7 4 6 
•1 . 0 1 
0 . 6 7 
• 0 . 5 2 
0 5 3 6 - 0 . 7 3 0 5 1 9 - 0 . 9 2 0 6 1 2 - 0 . 7 6 0 0 1 0 0 . 8 5 
1 5 1 1 4 4 0 . 4 3 3 0 1 1 3 3 0 . 5 9 1 5 1 2 2 4 0 . 3 5 3 0 0 6 2 5 - 0 . 9 4 
SU 1 7 2 7 - 0 . 5 9 M 1 7 2 3 - 0 . 7 5 W 1 5 0 3 - 0 . 6 8 TH 1 2 4 1 0 . 6 3 
2 3 4 4 0 . 6 1 2 3 4 3 0 . 7 6 1 8 2 8 - 0 . 7 6 
0 6 0 5 
3 1 1 2 1 9 
TU 1 5 0 8 
- 0 . 9 5 
0 . 5 7 
- 0 . 7 6 
0 0 5 5 0 . 8 0 
3 1 0 7 1 2 - 0 . 8 0 
F 1 3 2 4 0 . 5 8 
1 9 1 3 - 0 . 6 5 
DATUM OF P R E D I C T I O N S = MEAN S E A L E V E L H E I G H T S I N M E T R E S 
T I D A L P R E D I C T I O N S P R E P A R E D BY T I D A L C O M P U T A T I O N AND S T A T I S T I C S S E C T I O N , 
I N S T I T U T E OF DCEA N O G R A P H I C S C I E N C E S , B I 6 S T 0 N O B S E R V A T O R Y , B I R K E N H E A B , M E R S E Y S I D E , U K . 
5 4 0 1 
C O P Y R I G H T R E S E R V E D 
2 
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LAT 6 1 0 0 N LONG 1 2 4 E 
T I M E ZONE GMT T I M E S AND H E I G H T S OF H I G H AND LOW W A T E R S YEAR 1 9 8 4 
S E P T E M B E R O C T O B E R N O V E M B E R D E C E M B E R 
T I M E T I M E T I M E T I M E T I M E T I M E T I M E T I M E 
8 1 4 2 8 . 6 9 0 1 0 3 0 . 5 5 0 2 1 1 0 . 5 9 8 1 1 6 0 . 5 5 9 4 2 0 0 . 3 5 Q 3 1 4 8 . 4 5 0 4 4 8 0 . 3 1 
1 0 7 5 8 - 0 . 6 3 1 6 0 7 0 8 - 0 . 4 6 1 0 8 1 3 - 8 . 2 7 1 6 0 7 0 0 - 0 . 2 4 1 1 0 1 3 0 . 8 0 1 6 8 9 8 5 - 0 . 0 9 1 1 0 3 1 - 0 . 0 7 
SA 1 4 0 9 0 . 5 1 SU 1 3 2 7 0 . 4 5 M 1 4 2 6 8 . 5 7 TU 1 3 3 4 0 . 5 6 TH 1 6 2 0 0 . 5 0 F 1 5 2 8 8 . 5 5 SA 1 6 4 2 0 . 4 7 
2 0 0 5 - 0 . 5 2 1 9 1 2 - 0 . 3 9 2 1 6 0 - 0 . 3 0 1 9 4 7 - 0 . 2 2 2 3 3 7 - 0 . 2 5 2 2 2 3 - 0 . 3 0 2 3 4 3 - 0 . 2 9 
0 4 0 7 0 . 4 7 
1 6 0 9 5 9 - 0 . 2 0 
SU 1 6 1 7 0 . 6 0 
2 2 5 9 - 0 . 4 4 
0 2 3 3 
2 0 8 5 0 
SU 1 5 0 0 
2 1 1 4 
0 . 5 6 
- 0 . 4 6 
0 . 4 4 
- 0 . 3 9 
0 1 4 0 
1 7 0 7 3 4 
M 1 4 0 6 
2001 
0 . 4 7 
- 0 . 3 5 
0 . 4 1 
- 0 . 2 8 
0 3 1 4 
2 0 9 2 2 
TU 1 5 2 9 
2 2 3 5 
0 . 4 3 
• 0 . 1 3 
0 . 4 9 
- 0 . 2 4 
0 2 0 6 
1 7 0 7 5 1 
W 1 4 2 9 
2 1 0 7 
0 . 4 6 
- 0 . 1 4 
0 . 4 9 
-0.18 
0 6 0 0 
2 1 1 4 2 
F 1 7 5 0 
8 . 3 3 
- 8 . 0 5 
8 . 4 9 
0 4 3 7 
1 7 1 0 3 5 
SA 1 6 5 1 
2 3 3 6 
0 . 4 3 
- 0 . 1 2 
8 . 5 5 
- 0 . 3 9 
0 5 5 8 0 . 3 3 
2 1 1 4 4 - 0 . 1 2 
SU 1 7 5 3 0 . 4 7 
0 5 1 8 0 . 4 8 
1 7 1 1 1 3 - 0 . 2 3 
M 1 7 2 9 0 . 6 2 
0 3 3 5 
3 0 9 5 7 
M 1 6 0 3 
2 2 4 5 
0 . 4 2 
• 0 . 3 1 
0 . 3 9 
- 0 . 3 2 
8 2 2 7 
1 8 0 8 2 3 
TU 1 5 0 0 
2 1 1 8 
0 . 3 9 
- 0 . 2 4 
0 . 3 6 
- 0 . 2 0 
0 4 4 5 
3 1 0 5 5 
W 1 7 0 1 
0 . 3 2 
- 0 . 0 7 
0 . 4 4 
0 3 1 9 
1 8 0 9 1 9 
TH 1 5 4 8 
2 2 4 5 
0 . 3 B 
- 0 . 0 8 
0 . 4 4 
-0. 22 
6 0 4 2 
3 0 7 0 4 
SA 1 2 4 5 
1 8 5 5 
- 6 . 3 2 
0 . 3 7 
- 0 . 1 5 
0 . 5 2 
0 5 5 7 
1 8 1 1 5 3 
SU 1 8 6 4 
6 . 4 8 
- 0 . 2 0 
0 .62 
0 0 3 6 
3 6 6 5 5 
M 1 2 4 2 
1 8 5 0 
- 0 . 3 4 
0 . 3 8 
- 0 . 1 9 
0 . 5 0 
0 0 0 4 
1 8 0 6 2 4 
TU 1 2 2 2 
1 8 3 5 
- 0 . 4 7 
0 . 5 4 
- 0 . 2 8 
0 .66 
0 4 5 8 
4 1 1 1 9 
TU 1 7 2 7 
0 . 3 2 
- 0 . 2 3 
0 . 3 8 
0 3 3 4 
1 9 0 9 4 5 
W 1 6 1 7 
2 3 0 4 
0 . 3 1 
- 0 . 1 7 
0 . 3 4 
- 0 . 2 1 
0 0 1 0 
4 0 6 3 6 
TH 1 2 2 1 
1 8 3 4 
•0.28 
0 . 3 2 
- 8 . 1 2 
0 . 4 7 
0 4 5 5 
1 9 1 1 0 5 
F 1 7 2 0 
0 . 3 6 
•0.11 
0 . 4 6 
0 1 3 0 
4 0 7 4 8 
SU 1 3 3 3 
1 9 4 2 
- 0 . 4 0 
0 . 4 2 
- 0 . 2 6 
0 . 5 7 
0 0 3 9 
1 9 0 6 5 9 
M 1 2 5 5 
1 9 0 4 
- 0 . 5 0 
0 . 5 7 
- 0 . 3 1 
0 . 7 2 
01 20 
4 0 7 3 8 
TU 1 3 3 0 
1 9 3 7 
• 0 . 3 8 
0 . 4 6 
- 0 . 2 6 
0 . 5 6 
01 02 
1 9 0 7 2 1 
W 1 3 2 4 
1 9 3 7 
- 0 . 4 9 
0 . 6 3 
- 0 . 3 5 
0 . 7 2 
0 0 1 9 - 0 . 3 3 
5 0 6 3 9 0 . 3 0 
w 1 2 3 9 - 0 . 2 3 
1 8 5 3 0 . 4 3 
0 5 0 8 
2 0 1 1 3 0 
TH 1 7 5 0 
0 .28 
-0.18 
0 . 3 7 
0 1 1 9 
5 0 7 4 2 
F 1 3 2 4 
1 9 3 5 
- 0 . 3 7 
0 . 3 7 
- 0 . 2 2 
0 . 5 3 
0 0 0 7 
2 0 0 6 2 5 
SA 1 2 2 7 
1 8 3 6 
- 0 . 3 5 
0 . 4 2 
- 0 . 2 2 
0 . 5 6 
0 2 0 8 
5 0 8 2 2 
M 1 4 0 9 
2 0 2 0 
- 0 . 4 7 
0 . 4 9 
- 0 . 3 6 
0 . 6 3 
0 1 3 1 
2 0 0 7 5 1 
TU 1 3 4 7 
1 9 5 8 
- 0 . 5 9 
0 .68 
- 0 . 4 1 
8 .82 
0 1 5 8 
5 0 8 1 6 
W 1 4 1 1 
2 0 1 9 
- 0 . 4 1 
0 . 5 5 
- 0 . 3 2 
0 .62 
0 1 5 5 
20 0 8 1 2 
TH 1 4 1 9 
2 0 3 3 
- 0 . 4 9 
0 . 7 3 
- 0 . 4 2 
0 . 7 8 
0 1 3 4 
6 0 7 5 4 
TH 1 3 4 2 
1 9 5 7 
• 0 . 4 2 
0 . 3 4 
- 0 . 3 0 
0 . 5 0 
0 0 3 1 
2 1 0 6 4 3 
F 1 2 5 0 
1 9 0 4 
- 0 . 3 3 
0 . 3 4 
- 0 . 2 7 
0 . 4 7 
0 2 0 8 
6 0 8 2 3 
SA 1 4 0 8 
2 0 1 9 
- 0 . 4 7 
0 . 4 2 
• 0 . 3 4 
0 . 5 8 
9 1 0 9 
2 1 0 7 2 8 
SU 1 3 2 4 
1 9 3 4 
- 0 . 5 1 
0 . 5 3 
- 0 . 3 6 
0 . 6 9 
0 2 4 0 
6 0 8 5 3 
TU 1 4 4 3 
2 0 5 4 
- 0 . 5 3 
6 . 5 6 
- 8 . 4 3 
0 . 6 8 
0 2 1 9 
2 1 0 8 3 7 
W 1 4 3 4 
2 8 4 9 
- 0 . 6 5 
0 . 7 8 
- 0 . 5 6 
6 . 9 1 
0 2 3 3 
6 0 8 5 1 
TH 1 4 4 9 
2 6 5 8 
- 0 . 4 3 
0 . 6 4 
- 0 . 3 7 
0 .68 
0 2 4 3 
2 1 0 9 0 0 
F 1 5 1 1 
2 1 2 7 
- 0 . 4 9 
0 . 8 3 
- 0 . 4 8 
0.81 
0 2 2 9 
7 0 8 4 4 
F 1 4 3 2 
2 0 4 3 
- 0 . 5 2 
0 . 3 9 
- 0 . 4 0 
0 . 5 7 
0 1 3 4 
2 2 0 7 4 9 
SA 1 3 4 5 
1 9 5 9 
- 0 . 5 0 
0 . 4 5 
- 0 . 4 2 
0 .60 
0 2 4 6 
7 0 8 5 7 
SU 1 4 4 3 
2 0 5 6 
- 0 . 5 6 
0 . 4 7 
- 0 . 4 5 
0 . 6 3 
0 2 0 1 
2 2 0 8 1 9 
M 1 4 1 2 
2 0 2 3 
- 0 . 66 
0 . 6 5 
- 0 . 5 0 
0 . 8 2 
0 3 1 0 
7 0 9 2 4 
W 1 5 1 4 
21 28 
- 0 . 5 6 
0 . 6 3 
- 6 . 4 8 
8 . 7 3 
0 3 0 4 
2 2 0 9 1 9 
TH 1 5 1 9 
2 1 3 6 
- 0 . 6 6 
0 . 8 7 
- 0 . 5 6 
0 . 9 6 
0 3 0 5 
7 0 9 2 4 
F 1 5 2 5 
2 1 3 5 
- 0 . 4 3 
0 . 7 3 
- 0 . 4 0 
0 . 7 2 
0 3 2 9 
2 2 0 9 4 3 
SA 1 6 0 0 
2216 
- 0 . 4 6 
0 . 9 0 
- 0 . 5 3 
0.82 
0 3 1 1 
8 0 9 2 2 
SA 1 5 1 0 
2 1 2 1 
- 0 . 6 2 
0 . 4 3 
- 0 . 5 0 
0.61 
0 2 2 5 
2 3 0 8 4 0 
SU 1 4 3 6 
2 0 4 9 
- 0 . 6 8 
0 . 5 7 
- 0 . 5 6 
0 . 7 4 
0 3 1 7 
8 0 9 2 7 
M 1 5 1 4 
2 1 2 8 
- 0 . 6 3 
0 . 5 1 
- 0 . 5 4 
0 . 6 7 
0 2 4 6 
2 3 0 9 0 3 
TU 1 4 5 6 
2 1 1 6 
- 0 . 7 8 
0 . 7 5 
-0. 61 
0 . 9 3 
0 3 3 8 
8 0 9 5 3 
TH 1 5 4 5 
2 2 0 0 
- 6 . 5 6 
0 . 7 0 
- 0 . 5 6 
0 . 7 7 
0 3 4 6 
2 3 1 0 0 2 
F 1 6 6 6 
2 2 2 4 
-0 .62 
0 . 9 4 
- 0 . 5 8 
0 . 9 6 
0 3 3 6 
8 0 9 5 7 
SA 1 6 0 2 
2 2 1 3 
- 0 . 4 2 
0 . 7 9 
- 0 . 4 2 
0 . 7 4 
8 4 1 2 
2 3 1 0 2 6 
SU 1 6 4 8 
2 3 0 2 
• 0 . 4 3 
0 . 9 4 
• 0 . 5 5 
0 . 7 8 
0 3 4 6 - 0 . 6 9 
9 0 9 5 5 0 . 4 6 
SU 1 5 4 1 - 0 . 5 9 
2 1 5 5 0 . 6 4 
0 3 1 1 
2 4 0 9 2 7 
1 1 5 1 9 
2 1 3 4 
- 0 . 8 4 
8 . 6 7 
- 0 . 6 9 
0 . 5 6 
0 3 4 5 
9 8 9 5 5 
TU 1 5 4 2 
2 1 5 7 
- 0 . 6 7 
0 . 5 6 
- 0 . 6 0 
0 . 7 1 
0 3 2 9 
2 4 8 9 4 3 
U 1 5 3 8 
2 1 5 5 
- 8 . 8 3 
0 . 8 3 
- 8 . 68 
1.00 
-36-
8 4 6 4 
9 1 9 2 3 
F 1 6 1 7 
2 2 3 3 
- 8 . 5 3 0 4 2 7 - 0 . 5 4 0 4 0 9 - 0 . 4 0 0 4 5 4 - 0 . 4 0 
9 . 7 5 2 4 1 0 4 2 0 . 9 7 9 1 0 3 0 0 . 8 4 2 4 1 1 0 8 0 . 9 3 
- 8 . 4 8 SA 1 6 5 2 - 0 . 5 6 SU 1 6 4 0 - 0 . 4 3 M 1 7 3 4 - 9 . 5 5 
0 . 7 8 2 3 1 1 0 . 9 2 2 2 5 1 0 . 7 4 2 3 4 7 0 . 7 2 
0 4 1 7 - 0 . 7 4 
10 1 0 2 4 e . 4 8 
K1 1610 -6.66 
2 2 2 7 0 . 6 6 
0 3 5 5 - 0 . 9 4 0 4 1 2 - 0 . 6 9 0 4 1 0 - 0 . 8 2 9 4 3 3 - 0 . 4 8 0 5 0 8 - 0 . 4 4 0 4 4 2 - 0 . 3 7 0 5 3 3 - 8 . 3 6 
2 5 1 0 8 9 0 . 7 4 1 0 1 0 2 3 0 . 6 0 2 5 1 8 2 4 0 . 8 9 1 8 1 0 5 4 0 . 7 9 2 5 1 1 2 3 0 , 9 7 1 0 1 1 0 5 0 . 8 5 2 5 1 1 4 9 0 . 8 9 
TU 1 6 0 0 - 0 . 7 7 W 1 6 1 0 - 8 . 6 2 TH 1 6 2 8 - 0 . 6 9 SA 1 6 4 9 - 0 . 4 5 SU 1 7 4 8 - 0 . 5 1 M 1 7 1 9 - 0 . 4 4 TU 1 8 1 9 - 0 . 5 3 
2 2 1 7 0 . 9 4 2 2 2 8 0 . 7 4 2 2 4 0 1 . 8 2 2 3 0 6 0 . 7 7 2 3 5 7 8 . 8 3 2 3 3 2 0 . 7 2 
0 4 4 4 
1 1 1 0 5 4 
TU 1 6 3 7 
2 2 5 7 
- 0 . 7 7 
6 . 4 9 
- 0 . 6 9 
0.66 
0 4 3 7 
2 6 1 0 5 1 
W 1 6 4 1 
2 3 0 2 
- 0 . 9 7 
0 . 7 8 
- 0 . 8 0 
0 . 9 7 
0 4 3 7 
1 1 1 0 5 2 
TH 1 6 3 8 
2 2 5 8 
- 0 . 6 6 
0 . 6 3 
• 0 . 6 1 
0 . 7 4 
8 4 5 1 
2 6 1 1 8 5 
F 1 7 8 2 
2 3 2 6 
- 0 . 7 4 
0 . 9 1 
- 0 . 6 6 
0 . 9 8 
8 5 8 1 
1 1 1 1 2 5 
SU 1 7 2 5 
2 3 4 2 
- 8 . 4 1 
0.80 
- 0 . 4 1 
0 . 7 4 
0 5 4 9 - 6 . 3 3 
2 6 1 2 0 4 0 . 9 2 
M 1 8 3 1 - 8 . 4 5 
0 5 1 9 
1 1 1 1 4 3 
TU 1 8 0 3 
- 8 . 3 5 
8 . 8 4 
- 0 . 4 4 
0 0 2 9 
2 6 8 6 1 1 
W 1228 
1 9 0 4 
0 . 6 3 
- 8 . 3 2 
0.81 
- 0 . 4 9 
0 5 1 1 
12 1 1 2 2 
k 1 7 0 5 
2 3 2 7 
- 0 . 7 6 
0 . 5 0 
- 0 . 7 0 
0 . 6 6 
0 5 1 8 
2 7 1 1 3 2 
TH 1 7 2 2 
2 3 4 6 
- 0 . 9 3 
0 . 7 9 
- 0 . 7 7 
0 . 9 5 
0 5 0 2 
12 1 1 2 0 
F 1 7 0 8 
2 3 2 9 
- 0 . 6 1 
0 . 6 6 
- 0 . 5 6 
0 . 7 3 
0 5 3 0 
2 7 1 1 4 4 
SA 1 7 4 9 
- 0 . 6 0 
0 . 9 0 
- 0 . 5 8 
0 5 3 0 
1 2 1 1 5 7 
M 1 8 0 4 
- 0 . 3 4 
8 . 7 9 
- 0 . 3 5 
0 0 4 5 
2 7 0 6 2 9 
TU 1 2 4 6 
1 9 2 4 
8 . 7 1 
- 8 . 2 3 
0 . 8 4 
- 0 . 3 7 
0 0 1 5 
12 0601 
W 1 2 2 5 
1 8 5 0 
0 . 6 8 
- 0 . 3 2 
8 .80 
- 0 . 4 4 
0112 
2 7 0 6 4 9 
TH 1 3 0 9 
1 9 4 8 
8 . 5 3 
- 0 . 2 9 
0 . 7 2 
- 0 . 4 4 
0 5 3 7 
1 3 1 1 5 1 
TH 1 7 3 3 
2 3 5 8 
- 0 . 7 2 
0 . 5 0 
- 0 . 6 6 
0 . 6 4 
0 5 5 8 
28 1212 
F 1 8 8 4 
- 0 . 8 1 
0 . 7 7 
- 8 . 6 9 
0 5 2 9 
1 3 1 1 5 0 
SA 1 7 3 9 
- 0 . 5 4 
0 . 6 7 
• 0 . 4 9 
0 8 1 1 
28 0611 
SU 1 2 2 5 
1 8 3 8 
0 . 88 
- 0 . 4 4 
0 . 86 
- 0 . 4 7 
0 8 2 1 
1 3 9 6 1 5 
TU 1 2 3 4 
1 8 5 0 
0.68 
- 9 . 2 7 
0 . 7 4 
- 9 . 3 0 
0 1 3 4 
2 8 0 7 1 4 
W 1 3 3 3 
2 0 2 3 
0 . 5 8 
- 0 . 1 4 
0 . 7 4 
- 0 . 3 1 
0 1 0 4 
1 3 0 6 4 8 
TH 1 3 1 2 
1 9 4 5 
0.62 
- 0 . 2 8 
0 . 7 4 
- 0 . 4 3 
0 1 5 4 
2 8 0 7 2 8 
F 1 3 5 1 
2 0 3 4 
0 . 4 3 
• 0 . 2 6 
0 . 6 2 
- 0 . 4 0 
0 6 0 4 
14 1221 
F 1 8 0 3 
- 0 . 6 6 
0 . 5 0 
- 0 . 5 9 
0 0 3 1 
2 9 0 6 3 9 
SA 1 2 5 3 
1 8 5 0 
0 . 8 7 
• 0 . 6 4 
0 . 7 2 
• 0 . 5 7 
0 0 0 1 
1 4 0 5 5 6 
SU 1 2 2 1 
1 8 1 2 
0 . 7 0 
• 0 . 4 4 
0 . 6 5 
• 0 . 4 0 
0 8 5 9 
2 9 0 6 5 2 
M 1 3 0 9 
1 9 3 5 
0 . 7 5 
- 9 . 2 8 
0 . 7 9 
- 0 . 3 5 
0 1 0 7 
1 4 0 6 4 8 
W 1 3 1 9 
1 9 4 8 
8 . 6 0 
- 8 . 1 9 
0 . 6 8 
- 0 . 2 6 
0 2 2 9 
2 9 8 8 0 6 
TH 1 4 2 5 
2 1 2 9 
0 . 4 5 
- 0 . 0 8 
8 . 6 2 
- 8 . 2 7 
0 1 5 8 
1 4 0 7 4 2 
F 1 4 0 6 
2 0 4 6 
0 . 5 5 
- 0 . 2 4 
0 . 6 8 
- 0 . 4 3 
0 2 4 0 
2 9 0 8 1 3 
SA 1 4 3 9 
2 1 2 5 
0 . 3 5 
• 0 . 2 2 
0 . 5 3 
- 0 . 3 5 
0 0 2 9 
1 5 0 6 3 1 
SA 1 2 5 3 
1 8 3 5 
0 . 6 0 
- 0 . 5 7 
0 . 4 8 
- 0 . 5 0 
0 1 1 9 
3 0 0 7 2 3 
SU 1 3 3 7 
1 9 4 7 
0 . 7 4 
• 0 . 4 5 
0 . 6 5 
• 0 . 4 2 
0 0 3 6 
1 5 0 6 2 4 
M 1 2 5 5 
1 8 5 2 
0 . 6 3 
• 0 . 3 4 
0 . 6 2 
- 0 . 3 1 
0 1 5 1 
3 0 0 7 4 1 
TU 1 3 5 7 
2 9 4 6 
0 . 5 9 
- 0 . 1 4 
0 . 68 
- 0 . 2 5 
0 2 0 2 
1 5 0 7 4 5 
TH 1 4 1 6 
2 1 1 1 
0 . 5 2 
- 0 . 1 3 
0 . 6 0 
- 0 . 2 6 
0 3 3 2 
3 0 6 9 1 2 
F 1 5 2 8 
2 2 3 8 
0 . 3 6 
- 0 . 0 5 
8 . 5 3 
- 0 . 2 6 
0 3 0 0 
1 5 0 8 4 6 
SA 1 5 0 8 
2 1 5 2 
0 . 4 9 
- 0 . 2 1 
0.62 
- 0 . 4 3 
0 3 3 2 
3 0 0 9 1 0 
SU 1 5 3 2 
2 2 2 3 
0 . 3 0 
- 1 . 1 9 
0 . 4 5 
- 0 . 3 2 
0 2 5 4 
3 1 0 8 4 4 
W 1 4 5 7 
2 2 1 3 
0 . 4 5 
- 0 . 0 3 
0 . 5 8 
- 0 . 2 1 
0 4 3 3 0 . 2 8 
3 1 1 0 2 0 - 0 . 1 6 
M 1 6 3 5 0 . 4 1 
2 3 2 5 - 0 . 3 0 
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